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The Genus Geastrum in Denmark 


By HENRY DisSING & MORTEN LANGE 
Institute of Thallophyta, Copenhagen University 


The Danish material of Geastrum has been revised, and 15 species are described. 
Four species were new to the flora, viz. G. badium Pers., G. pseudostriatum HorL., 
G. Smardae STANEK, and G. melanocephalum (CZERN.) STANEK. G. vulgatum VITT. 
was also found in the material but earlier records sub nom. G. rufescens PERS. 
sensu FRIES were found erroneous. Distribution, habitat, and leading characters 
are commented on, and a list of records is given for the rarer species. 


Previous studies: The classical nomenclature is very much based on 
misinter pretations, since both FRIES and VrTTADINI, while largely using 
PERSOON’s names, mostly understood them wrongly. Horrós (1904) 
contributed somewhat to the solution of the problems by comprehensive 
studies of herbarium specimens and his descriptions and figures of 21 
species are very helpful, though his name choices are in discordance with 
present nomenclature rules. Also Lroyp (1902, 1907) has contributed to 
the study of the classical species of the genus. The miserable confusion 
in nomenclature has partly been remedied by Kirs vAN WAVEREN (1926), 
EYNDHOVEN (1937, 1941, 1942), KRrriseL (1958), and especially by the 
type studies by PALMER (1955, 1956, 1957, 1958, 1959). Finally STANEK 
has contributed a very well based monograph (1958), which includes a 
detailed study of fresh material of all European species, and also pro- 
vides a new basis for the internal classification of the genus. 

Danish contributions to the study of the genus are fairly limited. The 
list in LiNp (1913) includes records of all finds up till then but is nothing 
but a rough compilation. FERDINANDSEN (1915) described 10 species in 
detail, mainly on the basis of Friesian tradition. This work forms the 
basis for the account in the Flora by FERDINANDSEN & WINGE (1943), 
which further includes G. campestre, described by FERDINANDSEN & 
WINGE (1929); M. LANGE (1957) has added notes on G. minimum and 


G. nanum. 


1 Botanisk Tidsskrift, bd. 57, hft. 1. 
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To make the present survey understandable to persons working under 
the Friesian tradition it may be of use to add a survey of the names em- 
ploied by FERDINANDSEN & WINGE and those adopted here. 


FERDINANDSEN & WINGE (1943) Present name 
Geaster pectinatus PERS. … Geastrum pectinatum Pers. 1801 
OAN BERK — striatum DC. 1805 
AAN USSDERS Me eeen — nanum PERS. 1809 
fimbriatus Rennen — rufescens PERS. em. Kirs VAN WAv. 1926 
U CS CETSMDERS Wma Bnn. ee) 
— coronatus SCHAEEFF...... — guadrifidum Pers. ex Pers. 1801 
— _fornicatus Hups......…. — fornicatum (Hups. ex Pers.) Hook. 1821 
S= WNR oases we — coronatum Pers. 1801 
— MUIDNLISNS GENVA) Menns — minimum SCHw. 1822 
SD ETR NGE eenen nenen — campestre Morg. 1887 
LD LEER GER eN — triplex JUNGH. 1840 


Distribution in Denmark could hardly be indicated on the present 
material, the majority of the collections have been made not too unwide 
from Copenhagen; also the habitat must be delt with somewhat sum- 
marily, since the indications on the labels are short and often in very few 
general terms. However, a distribution on some major ecological groups 
seems well varanted, viz.: 


Species from frondose wood, mostly on rich, humid soil: G. fornicatum, striatum, 
melanocephalum, triplex, vulgatum, pseudostriatum, and smardae. 


Species from coniferous wood: G. guadrifidum, pectinatum, and rufescens. 


Species from calcareous soil, in sand dunes and grass heaths: G. nanum, minimum, 
badium, and campestre; the last group contains the species which belong to the 
steppicolous element, much more prominent in Central European floras. 


The species of the individual groups are often very similar in their 
ecological requirements, and it is characteristic that quite a few collec- 
tions have been found to contain more than one species. The species are 
most likely not mycorrhiza-formers and normally not strictly confined 
to any given host. Especially G. rufescens is not rarely met with also in 
frondose woods. G. pectinatum and G.nanum have been found forming 
fairy-rings. 


*) Geastrum rufescens PERS. sensu FRIES is now called G. vulgatum Virr. The 
material labelled G. rufescens by FERDINANDSEN & WINGE is mostly G. triplex, a 
few are G. rufescens Pers. otherwise recorded as G. fimbriatum Fr. 

X%) FERDINANDSEN’s records of G. minimum are all representing G. rufescens 
Pers. or G. vulgatum Vrrr. 


The distribution in adjacent countries is indicated in Tab. 1. 
It will be seen that the North German list is by far the longest and that it 
includes a large number of steppicolous forms which are rare or absent 
in Scandinavia. Some of these may, however, occur in the Danish coastal 
dunes on Bornholm, or on Gotland. The Swedish record of Astraeus 
hygrometricus is drawn from KreiseL (1958). We have found no corre- 
sponding indication in available literature from Sweden. The list makes it 
quite clear that Earth Stars become rarer towards the North, with only 
seven species recorded from Norway. However, the steppicolous element 
penetrates far northwards, with G. minimum being known from Lapland 
(HERTZ 1947) and also from Greenland (LANGE 1958). 


Tab. 1. Occurrence of Earth Stars in Denmark, Norway, Sweden and North 

Germany. — The North German indications are according to KRreiseL (1958). The 

Swedish follow TH. C. E. Frres (1912*), 1921), additional reference after KREISEL 
(l. e.), while information from Norway is taken from ECKBLAD (1955). 


Ene Denmark Sweden | Norway 
| 

GEM life vaa namen X Xx 
Geunieerde | x 
Ciidae sas | X X | x « 
Gabadinnsn ee 
G. pseudostriatum. | 
Ce CUD EUAE aransn aar X | X | 5) 
Co GUM e assor sns | X | X 
GEA sea nad x | X | X X 
Ged sos aaa oc | X | X X X 
Gelis de | % | De Je X 
GRATUIT Deerennen nennen: X X X 2 
Ge DME Desert | X X | De 
G. melanocephalum … …. X X | 
GENSTIAN ACR enn X 
Gesso denon: X X X 
CON aars | | X 
Grece sescoreoer X | 
Ge POAMOMDE saas se vand X 
Geile oa ovt X 
G. pseudolimbatum...… X 
NA CODMOAM es vos oes mwer Xx 
A. hygrometricus X X 


*) The record of G. campestre from Sweden is based on material collected by E. FLODERUS in Wârd- 
sätra Park, 1912. Part of this material is deposited in the Copenhagen Botanical Museum. It is found 
to represent G. pseudostriatum which by TH. C. E. Fries was considered synonymous with G. asper. 
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a Ô 
Fig. 1. Details of pedicel and endoperidium. — a. G. pectinatum. — b. G. striatum 
(see text). 


The classification of the genus Geastrum is generally based on the 
structure of the exoperidium. STANEK (1958) goes so far as to include 
Trichaster melanocephalum in Geastrum, in spite of its lack of persisting 
endoperidium. There are reasons to doubt the validity of this step, but 
it has been deemed expedient to follow STANEK on this point until other 
species with endoperidium disappearing have been studied, viz. Geasteroi- 
des conrathi Horrós. 

The exoperidium is generally made up of three layers. An outer 
mycelial layer, a central fibrous layer, most often paper-like or leathery, 
pale, staining when exposed, and finally an inner, fleshy layer, soft at 
first, then hard and often cracked. STANEK (l. c.) recognizes Perimyceliata 
with the outer part of the mycelial layer of interwoven hyphae with 
debris incrusted, generally disappearing in age, and Basimyceliata with 
a mycelial tuft at base, the remaining part of the mycelial layer hard and 
persistent. The anatomy of the two inner layers is of the same general 
pattern in the two groups, while in Perimyceliata a section shows the 
mycelial layer to be made up of two parts, an outer part of interwoven 
loose hyphae, and an inner part of more compact structure. In Basimyce- 
liata only the latter layer is present. 

Material: A total number of 242 collections have been studied. The 
larger part of this material was made available by the Botanical Museum, 
Copenhagen University. From the Department of Plant Pathology, Royal 
Veterinary and Agricultural College has been seen a very well preserved 
collection, containing inter al. the only Danish specimen of G. campestre. 
The majority of the specimens in both these collections have been revised 
by C. FERDINANDSEN, making it possible to interpret his species concept 
very precisely. Additional specimens have been put at our disposal by a 
large number of Danish Botanists. The occasion is used to convey thanks 


Fig. 2. Peristome types. — a. sulcate. — b. triplex. — c. fimbriate. 


to the directors of the two institutions and to the individual contributors. 
Finally a fairly large number of specimens are found by M. LANGE. 
These specimens and most of those from private sources will be deposited 
in the Botanical Museum, University of Copenhagen. 


Key to Earth-Stars Found in Denmark or in Adjacent Countries. 


The key is mainly based on characters of dried material. For terminology 
cf. Figs. 1, 2. Spores examined sub immers. in 5% KOH after staining in 
gentian violet for l minute. Warty and echinulate ornamentation is then 
brightly stained and suitable for examination. Species not recorded from 
Denmark are in brackets. 


A. Endoperidium tomentose, without peristome, sessile; exoperidium strongly 
hygroscopic, hard; spores more than 8u, capillitium branched 
(Astraeus hygrometricus) 
A. Endoperidium multipedicellate with several peristomes (Myriostoma coliforme) 
A. Endoperidium smooth, asperulate or lacking, one peristome, sessile or with one 
pedicelsssporessless. than! Sjo. nerve eter aten enn enen ent Geastrum 
B. Perimyceliata. Mycelial layer covering the whole exoperidium, thin, debris 
incrusted, disappearing on weathered specimens. 
Ll. Peristome smooth, fibrillose. 
a. Fornicate. 
b. Peristome indefinite, spores delicately warty (Fig. 3k), 3.6-3.8— 
4.2 ml); large form; deciduous woods .…. fornicatum p. 16 


b. Peristome definite, spores warty-rough (Fig. 3 1), 5.0-5.4—6.0 u; 
small form; coniferous woods guadrifidum p. 16 


1) Middle figure average of several average measures. 


a. Not fornicate. 
b. Exoperidium not hygroscopic. 
c. Endoperidium pale brownish, almost concolorous with inner 
layer of exoperidium, spores delicately warty or echinulate. 
d. Fibrillose layer light vinaceous, pedicel short, spores brown- 
ish, delicately warty (Fig. 3j), 4.0-5.1-—5.8 pl 
vulgatum p. 21 
d. Fibrillose layer eream-colour to pallid brownish, saccate, 
endoperidium sessile, spores almost hyaline, very delicately 
echinulate (Fig. 3i), 3.6-3.8-4.2 u rufescens p. 20 
c. Endoperidium greyish-black, pedicellate, spores warty-rough. 
d. Peristome definite, spores brown (Fig. 3h), 5.4-5.9-6.2 u; 
small form; sand dunes .……...... minimum p. 18 
d. Peristome indefinite, spores dark brown (Fig. 3g), 6.0 
6.3-7.2 u; large form; (deciduous) woods 
coronatump. 18 
b. Exoperidium subhygroscopic or hygroscopic. 
c. With pedicel, peristome definite, spores warty, ca. 7.5 Wu; 
subhygroscopic; coniferous woods or heaths 
(pseudolimbatum) p. 19 
c. Without pedicel, peristome indefinite, spores echinulate, 6.0— 
7.5 K; hygroscopic; heaths or sand dunes 
(floriforme) p. 22 


Peristome sulcate. (Fig. 2a) 
a. Endoperidium smooth. 
b. Pedicel often more than 3 mm high, spores warty-rough; large 
forms, growing in woods. 

c. Apophysis often striate-sulcate, never collar-like protruding, 
spores with long flat-topped warts (Fig. 3a), 5.4—6.7-7.4 u; 
CONTEKOUSKWOOSPENE EN pectinatum p. 8 

c. Apophysis never striate-sulcate but collar-like protruding from 
pedicel, spores irregularly warty (Fig. 3b), 5.0-5.7-6.2 u: 
AEC OUSRWOOTS striatum p. 9 

b. Pedicel mostly less than 3 mm high or lacking, spores delicately 
echinulate or warty; small forms; sand dunes, heaths, and cal- 
careous soil. 

c. Pedicel distinct, with apophysis, spores regularly warty, 
(Fig. 3c), 5.2-5.9-6.2 ; sand dunes . nanum p. 10 

c. Pedicel and apophysis lacking, spores regularly echinulate, 
(Fig. 3d), 5.2-6.0-—6.4 u; heaths and calcareous soil 

badium p. 11 
a. Endoperidium asperulate-rough. 
b. Without pedicel and apophysis, spores warty, ca. 6 u, hygro- 

SCOPICh ete ee een (drummondii) p. 15 

b. With pedicel. 

c. Greyish brown, (sub)hygroscopic, spores strongly echinulate 
(Fig. 3f), 6.2-6.8-7.2 u, capillitium almost hyaline, not extend- 
UN ÓNDE SEELMNMESs zo oee oasen e campestre p. 13 
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e. Chestnut brown, not hygroscopic, spores slightly irregularly 
warty (Fig. 3e), 6.0-6.5-7.4 u, capillitium brownish, up to 9 u; 
dEIETOUSIWO OT pseudostriatum p. 14 
B. Basimyceliata. Mycelial tuft at base of exoperidium. Exoperidium on the 
outside brownish, glabrous or squamose, relatively thick, hard, no debris 


inerusted. 
Ll. Gleba naked, spores dark, brownish, delicately echinulate-warty (Fig. 30), 
AO OAN ANT ET melanocephalum p. 25 


Ll. Gleba not naked. 
a. Not hygroscopic. 
b. With pedicel, pseudofornicate, peristome fimbriate, paler than 
endoperidium, spores brown, regularly warty (Fig. 3m), 4.6-5.0- 
ST smardae p. 24 
b. Without pedicel. 

c. Peristome as Fig. 2b, pseudoparenchymatic layer often form- 
ing a “cup’ under endoperidium, spores light brown, regular- 
ly long echinulate (Fig. 3n), 4.8-5.6-6.2 u; large form; 
dEITTOUSTWOOTSR RTE triplex p. 22 

c. Peristome definite, pseudoparenchymatic layer never forming 
a “cup under endoperidium, spores light brown, echinulate, 
4.5-6.0 u; small form; heaths and woods 
(saccatum) p. 23 

+ peristome ring, pedicel and 
apophysis lacking, spores warty, ca. 4.5 H; small form; sand dunes 
(recolligens) p. 23 


a. Hygroscopic, peristome fibrillose, 


Perimyceliata 


Mycelial layer covering the whole exoperidium, thin, debris incrusted, 
disappearing on weathered specimens. 


The pectinatum Group. 


Unexposed exoperidium round or ovate, splitting, the rays typically 
recurved with the base arched, pedicel 0-6 mm high, fresh specimens often 
with traces of the pseudoparenchymatic layer surrounding the pedicel, 
which is round or compressed in section; endoperidium smooth, peristome 
sulcate, + peristome ring, + apophysis; spores more than 5 u; capillitium 
light brownish to brown, rarely branched, mostly with adhering debris. 

Belonging to this group are G. pectinatum, G. striatum, G. nanum, and 
G. badium. Even though G. badium lacks both pedicel and apophysis it is 
in a natural way attached to this group through its other characters, viz. 
the sulcate peristome and the smooth endoperidium. 


Fig. 3. Spores. — a. pectinatum. — b. striatum. — c. nanum. — d. badium. — e. pseudo- 

striatum. —f. campestre. — g. coronatum. — h. minimum. — i. rufescens. —}. vulgatum. — 

k. fornicatum. — 1. quadrifidum. — m. Smardae. — n. triplex. — o. melanocephalum. 
(X 2700). 


Geastrum pectinatum Pers. 1801 


Unexposed 2.0-3.0 em broad, splitting in 6-10 acute rays; expanded 
exoperidium 2.5-7.5 em broad, mycelial layer prominent, whitish to 
dirty yellow, very persistent; fibrillose layer thin, leathery, first whitish to 
yellowish, later on weathered specimens greyish to white, very persistent, 
often with a green cover of algae; pseudoparenchymatic layer at first 
whitish (PALMER 1958) later Andover Green to Olive (L.: F2-F4)D, 
or greyish, cracking, and rather rapidly peeling off; pedicel typically very 
distinct, mostly more than 3 mm high, in section compressed, 1-3 x 2-5 
mm, smooth but often with remnants of the pseudoparenchymatic 
layer, sometimes surrounding the pedicel like a ring, why this species 
macroscopically has been confused with G. striatum (see Fig. la). 
Endoperidium almost round in section, depressed in side view, 10-25 x 
5-15 mm, smooth, first greyish to greyish-brown, later brownish-violet to 
brownish-black; peristome sulcate (Fig. 2a), conical, pointed, at the base 
3-4 mm broad, 2-5 mm high, grey to greyish-brown to brownish-black, 
usually without peristome ring; apophysis distinct, smooth, sometimes 
striate-sulcate, concolourous with endoperidium. Spores 5.4-6.7-7.6 yu, 


1) Colours after Ripaway 1912, indices after J. E. LANGE 1926. 


9 


brownish, regular, with high flat-topped warts (Fig. 3a); capillitium 
mostly between 7.2-10.8 u, brownish. 

This species is among the largest in the perimyceliate group. Typical 
developed specimens are easily recognized on the high pedicel, the sulcate 
peristome and the strongly flat-topped, warty spores. PALMER (1958) has 
examined herbarium material of G. pectinatum, G. plicatum BERK, and 
G. tenuipes BERK. and found the three species to be identical. G. pectina- 
tum was examined in PERSOON’s herbarium, Leiden, and designed as 
lectotype; the description of the lectotype is in agreement with the 
description above. The species is very often found under Picea excelsa 
(PALMER 1958 and SANDBERG 1940). 

Danish finds: 28 collections from Jutland and Zealand. 


Geastrum striatum DC. 1805 
syn.: Geaster bryantii BERK. 1860 


Unexpanded 1.5-3 em broad, splitting in 6-8 acute, narrow rays, 
expanded exoperidium 2-6 cm broad; mycelial layer dirty-yellow to 
brownish, persistent, debris incrusted; fibrillose layer brownish-red to 
brownish, leathery, sometimes shining; pseudoparenchymatic layer first 
Pale Ochraceous-Buff to Pale Ochraceous-Salmon (L.: C8-K2), later 
violaceous-brown to dark brown, relatively thin, eracking, on dried 
specimens hard, very persistent; pedicel 3-4 mm high, straight or thickest 
at the top, in section round or compressed, 2-4 x 2-5 mm thick, smooth, 
except for frequent remnants of pseudoparenchymatic layer, light 
brownish-violet to light greyish-brown. Endoperidium in section round, 
in side view strongly depressed, 11-27 X 5-10 mm, smooth, Deep Vina- 
ceous Gray to nearly Russet (L.: A3-HI) to greyish-black, young 
specimens often whitish to Pale Ochraceous (L.: C8) powdered ; peristome 
shortly pointed, at the base 3-6 mm broad, 1-3 mm high; apophysis 
enlarged at base, protruding from pedicel (Fig. lb), collar-like, with even 
edge, concolourous with endoperidium. 

Spores 5.0-5.7-6.2 u, brown, irregularly warty (Fig. 3b); capillititum 
4.2-7.8 u, brown. 

Distinguished on the brownish-violaceous, cracked, wood-like hard 
pseudoparenchymatic layer, the collar-like apophysis; not typically 
developed specimens can be difficult to separate macroscopically from 
G. pectinatum but the spores are very different in the two species. PER- 
SOON considered G. striatum as a synonym of G. nanum but from this 
species it is well separated by the collar-like apophysis and the smaller 
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spores. Besides, G. nanum is confined to sand dunes, while G. striatum 
is growing in deciduous woods. Horrós (Tab. IX. Figs. 14, 1904) has 
good illustrations. 

Danish finds: (172)! Jonstrupvang, S., Nov. 24, 1912, leg. C. H. OSTEN- 
FELD; — (3) Kongelunden, S., leg. ErrEBy; — (174) Kongelunden, S., 
Sept. 16, 1947, leg. J. GERNAA; — (173) Sorvad, J., leg. CHR. HARTZ; — 
(11) Udsager Hage, Samsg, J., Oct. 11, 1957, leg. A. BREDVIG; — (205) 
(PAH 4034) Hellerup, S., medio A., 1939, leg. V. H.; — (246), locality 
unknown, leg. J. KRISTIANSEN; — (253) Sophiendam, Skanderborg, J., 
April 30, 1904, leg. QG. WINGE; — (254) Kongens Have, Copenhagen, S., 
Nov. 9, 1915, leg. O. HAGERUP; — (265) Bonnerup, J., June 3, 1961, leg. 
B. RONNE. 


Geastrum nanum PERS. 1809 
syn.: Geaster schmideli Virr. 1842 
Fig. 4. 


Unexpanded 0.5-3 em, splitting in 6-10 acute, narrow rays, expanded 
exoperidium 1.5-4.5 em broad; mycelial layer whitish to light brownish, 
not very persistent; fibrillose layer thin, papery, greyish-yellow to light 
brown, in old specimens often shining; pseudoparenchymatic layer 
Bistre to Cinnamon Brown (L.: C3-G8) to chestnut, rather thin, usually 
not irregularly cracking but finally peeling off; pedicel short, not extending 
3 mm, in section round or compressed, 0.51 X 1-3 mm, smooth, greyish- 
white to brownish. Endoperidium turbinate to ovate, 6-15 mm broad, 
and 7-18 mm high, smooth, first Drab (L.: C4) to light greyish-brown, 
later Light Yellowish Olive (L.: F7) to greyish-yellow; apophysis at the 
base with a brownish ring, above with a more or less distinct bluish 
colour which is rather distinct on weathered specimens; peristome sulcate, 
pointed, at the base 3-5 mm broad, 2-4 mm high, level, grey to light 
brownish, often differing in colour from endoperidium, emphasizing the 
prominent peristome ring. 

Spores 5.2-5.8-6.2 u, delicately warty (Fig. 3c), light brownish; capilli- 
tium hyaline to light brownish, 5.2-9.6 pu thick. 


1) Abbreviations used in the lists: 
Number in brackets — refers to number in card-index, deposited in Institute of 
Thallophyta, University of Copenhagen. 
PAH (followed by number) — in Dept. of Plant Pathology, Royal Veter. and 
Agric. College, Copenhagen. 
J. = Jylland (Jutland): F. = Fyn (Funen); S. — Sjelland (Zealand). 
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Fig. 4. G. nanum Pers, (7), Tisvilde, S., Oct. 1954, leg. BERTEL HANSEN. 


Recognized on the sulcate peristome, the prominent peristome ring, 
and the distinct apophysis. Pedicel smaller than in G. pectinatum, from 
which it is otherwise separated by the spores. Most collections examined 
for the present study are from sand dunes; distribution in Scandinavia is 
showed by ANDERSSON (1950, Fig. 22) but many more localities are known 
from Denmark to-day (cp. also LANGE 1957). The description of G. na- 
num by PERSOON (1809) is not convincing but the drawing (Tab. 2, Fig. 3) 
represents the species well. Photo's by STANEK (1958) show G. nanum, 
Fig. 175 shows specimens with a smaller pedicel than found in the Danish 
collections, Fig. 147 is in accordance with our specimens. 

Danish finds: 20 collections from Jutland and Zealand. 


Geastrum badium Pers. 1809 
syn.: Geaster elegans ViTT. 1842 
Fig. 5. 

Exoperidium splitting in 4-7 rays, 1-3.5 cm broad, rays recurving 
under the endoperidium; mycelial layer yellowish, thin, relatively per- 
sistent, debris incrusted, with a characteristic small scar at the base; 
fibrillose layer skinlike, thin, whitish to brownish; pseudoparenchymatic 
layer thin, Light Wood Brown (L.: 06), first velvety, not cracking, later 
hard, rough and irregularly cracked, at last peeling off; pedicel and 
apophysis lacking. Endoperidium globose or ovate, 6-13 mm broad, 
Pale Grayish Vinaceous to Olive Buff (L.: C7-H6) to brownish, often 


Fig. 5. G. badium Pers, (176), Svinktov, J., Oct. 1, 1878, 
leg. C. H. OSTENFELD. 


whitish powdered; peristome sulcate, often long pointed, at the base 
2-3 mm broad, 2-4 mm high, concolourous or slightly darker than the 
endoperidium, —+ peristome ring. 

Spores regularly short echinulate (Fig. 3d), 5.2-6.0-6.4 u, brownish; 
capillittum 2.4-8.4 u, brownish. 

Separated from the three other species in the pectinatum group by lack 
of pedicel and apophysis; it has typically a small scar at the base (PAL- 
MER 1956, Figs. 2-3). The species was never described from Denmark 
but it is not new to the country; among the collections referred here one is 
from 1865, another one from 1878. They were formerly determined as 
G. striatum and G. nanum. Until now seven collections are known from 
localities in Denmark; this is rather striking as it is not known from nei- 
ther Northern Germany, Sweden or Norway. (See Tab. I). The species 
is in Denmark confined to sand dunes, heaths and maybe calcareous 
soil. From literature it is known as growing on steppes (STANEK 1958). 
PALMER (1956) has examined the species in Herb. PERSOON, Leiden, and 
besides, Dutch and Scottish herbarium specimens; his descriptions are 
in accordance with our observations. Good photo’s are brought by 
STANEK (1958, Figs. 145 and 176). 

Danish finds: (176) Svinklov, J., in ‘grey’ dunes, among moss, Oct. 1, 
1878, leg. C. H. OSTENFELD; — (178) Bregninge bakker, Taasinge, F., 
Dec. 29, 1865; — (177) Tisvilde, S., Oct. 10, 1948, leg. BROCKMEYER, 
HERTZ et al.; — (179a) Slettestrand, J., in sand dunes, July 7, 1920, leg. 
MOGENs LUND; — (6a) Tornby, J., Oct. 1953, leg. K. ToFT?; — (245) 
Koge Ás, Galgebakken, S., Feb. 12, 1961, leg. M. Kore; — (251) Strand- 
kjer, Mols Lab., J., April 29, 1943, leg. A. MUNK. 
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Fig. 6. G. campestre Mor., 
CZAAR OSS) Eang. Js 
Sept. 1927, leg. A. JOKER. 


The campestre Group. 


Exoperidium splitting in acute, narrow rays, (sub)-—hygroscopic 
(STANEK 1958); pedicel smooth or with remnants of pseudoparenchym- 
atic layer, round or compressed in section; endoperidium asperulate to 
rough; peristome sulcate, with apophysis; spores strongly warty or 
echinulate. 

Belonging to this group in Denmark are G. campestre, and G. pseudo- 
striatum. G. drummondii, which is found in Sweden belongs to this group, 


too. 


Geastrum campestre MORG. 1887 
syn.: Geaster asper Micu. 1729 
Fig. 6. 


Exoperidium splitting in 5-12 acute, narrow rays, 3-4 cm broad; 
mycelial layer thin, outside whitish to Pale Olive Buff (L.: [2), debris 
incrusted; fibrillose layer whitish to brownish; pseudoparenchymatic 
layer dark Clay Color to Dark Drab (L.: H3-C4), relatively thick, 
cracked, drying wood-like hard; pedicel short, smooth, greyish. Endope- 
ridium round or ovate, shortly asperulate, Pallid Mouse Gray to Ecru 
Drab (L.: A6-C5); peristome sulcate, pointed, lighter than endoperidium, 
greyish with darker mouth; peristome ring prominent; apophysis 
asperulate, concolourous with endoperidium. 

Spores 6.2-6.8-7.2 u, strongly echinulate (Fig. 3f), brown; capillittum 
almost hyaline, 2-6 u, with adhering debris, not branching. 


Fig. 7. G. pseudostriatum Hottós, (14), Hjorteengen, Jegersborg Dyrehave, S., 
Oct. 29, 1960, leg. Lise HANSEN. 


Recognized on the asperulate endoperidium, the sulcate peristome and 
the strongly echinulate spores. Described by FERDINANDSEN & WINGE 
(1929). Only one specimen seen. Good illustrations in FERDINANDSEN & 
WINGE (1943) and STANEK (1958, Figs. 153 and 180). 

Danish find: (227) (PAH 3055) Fang, J., in dunes, Sept, 1927, leg. 
À. JOKER. 


Geastrum pseudostriatum HotLós 1904 
Figs. 7 & 8. 


Exoperidium splitting in 6-8 rays, expanded exoperidium 3-4 cm 
broad; mycelial layer thin; fibrillose layer greyish-brown, thin; pseudo- 
parenchymatic layer Drab to Wood Brown (L.: C4-06), cracked; pedicel 
short, < 3 mm high, relatively thick, Pale Ochraceous-Buff (L.: C8.) 
Endoperidium round to turbinate, rough, first Light Olive Gray (L.: 13), 
later Pale Orange Yellow (L.: E6); peristome prominent, sulcate, level, 
pointed, at the base 3-5 mm broad, 3-6 mm high, greyish-brown to light 
ochraceous; —+ peristome ring; with apophysis, at the base often con- 
colourous with the pseudoparenchymatic layer. 

Spores 6.0-6.5-7.4 u, irregularly warty (Fig. 3e), brown; capillitium 
3.0-8.4 u, brown, with adhering debris, not branching. 


U) 


Fig. 8. G. pseudostriatum, detail, (14), Hjorteengen, Jegers- 
borg Dyrehave, S., Oct. 29, 1960, leg. Lise HANSEN. 


Recognized on the rough endoperidium, the sulcate peristome, and the 
irregular spores. Separated from G. campestre on the colour and the larger 
size; it is growing in woods, while G. campestre is found in sand dunes. 
Horrós (1904) considered the two species to be very closely related. 
From the species in the pectinatum group both G. campestre and G. pseudo- 
striatum are separated by the asperulate to rough endoperiditum. Only 
known from one locality in Denmark (see below); formerly determined 
as G. pectinatum. Illustrations in Horrós (1904, Tab. IX, Figs. 18-20). 

Danish finds: (8) Hjorteengen, Jegersborg Dyrehave, S., Sept. 9, 1940, 
leg. M. LANGE; — (206) (PAH 3998) Ibid., Oct. 11, 1942, leg. I. P. JEN- 
SEN; — (14) Ibid., Oct. 29, 1960, leg. Lise HANSEN. 


(Geastrum drummondii BERK.) 


Exoperidium hygroscopic, 1-4 cm; pseudoparenchymatic layer dark 
brownish:; endoperidium sessile, pale greyish to pale brownish, asperulate 
to rough: peristome sulcate; spores warty, ca. 6 pl. 

Probably closely related to G. campestre but differing by lack of pedicel 
(Horrós 1904; Tu. C. E. Fries 1921 ; ANDERSSON 1950). Not known from 


Denmark. 
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The guadrifidum Group. 


Exoperidium splitting in 4 (5) rays, fornicate, the mycelial layer always 
attached to substratum; fibrillose layer and pseudoparenchymatic layer 
elevating: pedicel short, round or compressed in section; endoperidium 
smooth; peristome silky to fibrous, with apophysis. G. guadrifidum and 
G. fornicatum. 


Geastrum quadrifidum Pers. ex Pers. 1801 
syn.: Geastrum coronatum (SCHAEFF.) SCHROETER 1889 


Exoperidium fornicate, rays obtuse, 1.2-2.5 cm broad, 0.8-2.0 cm 
high; mycelial layer strongly inerusted, the inside dirty whitish to pale 
brownish; fibrillose layer papery, first Pale Ochraceous-Salmon (L.: K2), 
later dirty whitish, shining; pseudoparenchymatic layer first Dark Ivy 
Green to Light Brownish Olive (L.: F3-F6), later Honey Yellow to 
Russet (L.: F8-HI), cracked; pedicel short, compressed, 1.5-3 X 2-5 mm 
in section, smooth, Pale Ochraceous-Salmon (L.: K2). Endoperidium 
first Ecru-Drab to Pallid Mouse Gray (L.: C5-04), later Olive (L.: F4) 
to blackish, drying ovate in section, 4-7 X 5-10 mm, 5-10 mm high; 
peristome short conical, 0.5-1.5 mm high, 2-3.5 mm broad, silky, paler 
than endoperidium, near Light Pinkish Cinnamon (L.: H4); peristome 
ring definite; apophysis prominent, concolourous with endoperidium. 

Spores 5.0-5.4-6.0 u, brown, warty-rough (Fig. 3 1); capillititum hyaline 
to brownish, with adhering debris, 2.6-9.6 u. 

Distinguished from G. fornicatum by the smaller size, the definite 
peristome, and the spore size; besides, G. guadrifidum is mainly found in 
coniferous woods, while G. fornicatum is growing in deciduous woods. 
COKER & CoucH (1928) and CUNNINGHAM (1944) considered G. quadri- 
fidum (G. coronatum (SCHAEFF.) SCHROETER) to be identical with G. mini- 
mum, but as stated by LANGE (1948), BOTTOMLEY (1948), and ANDERSSON 
(1950) there is no reason for that, because G. minimum has usually more 
than seven rays, whereas G. quadrifidum rarely has more than four. Also 
G. minimum is not fornicate. 

Danish finds: 45 collections from all main Danish provinces. 


Geastrum fornicatum (Hups. ex Pers.) Hook. 1821 
Fig. 9. 


Exoperidium fornicate, rays acute, 3-4 cm broad, 4-5 cm high: myce- 
lial layer prominent, debris incrusted, the inside greyish to brownish; 
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Fig. 9. G. fornicatum (Hups. ex 
Pers.) Hook., Praha, in horto pu- 
blico, ““Kiurkoho sady”’, Czecho- 
slovakia, Sept. 1926, leg. A. PrrÁár. 


fibrillose layer papery, first Tawny-Olive to Light Pinkish Cinnamon 
(L.: H2-H4), later paler (but mostly covered with spores); pseudoparen- 
chymatic layer dark brownish, cracking in flakes; pedicel compressed, 
3-5 X6-10 mm in section, smooth or with remnants of pseudoparen- 
chymatic layer, brown. Endoperidium depressed globose, 10-15 x 
15-25 mm, smooth, brown to dark brown; peristome short, fibrous, 
indefinite, like Fig. 2c; apophysis smooth, concolourous with endoperi- 
dium. 

Spores 3.6-3.8-4.2 u, brownish, delicately warty (Fig. 3k); capilli- 
tium brown, with adhering debris, 3.6-9.4 u. 

Easily recognized on the fornicate exoperidium, the indefinite peri- 
stome, the large size, and the small, delicately warty spores. 

Several collections from the Bot. Museum were labelled G. fornicatum 
but all of them were G. guadrifidum. 

Danish finds: (149) (PAH 4032) Ermelunden, S., ash bog, Sept. 19, 
1940, leg. I. P. JENSEN; — (228) (PAH 4035) Ibid, Oct. 13, 1940, leg. N. F. 
BUCHWALD; — (257) Nerager, S., Sept. 1910, leg. Greve MOLTKE, det. Ro- 


2 Bot. Tidsskrift, bd. 57, hft. 1 
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STRUP (G. radicans, see Linp 1913: 401); — (266) Ibid., 1915, leg. Greve 
MOLKTE. det. FERDINANDSEN (G. fornicatum); — (258) Ordrup, S., April 4, 
1927, leg. A. JOKER. 


The coronatum Group. 


Exoperidium splitting in 6-11 rays, not fornicate; pedicel short, 
smooth; endoperidium smooth, greyish to dark brownish; peristome 
silky to fibrous:; + peristome ring; with apophysis:; spores warty-rough, 
brownish. 

G. coronatum, G. minimum, and G. pseudolimbatum. The last mentioned 
species not yet found in Denmark. 


Geastrum coronatum PERS. 1801 
syn.: G. limbatum FR. 1829. 

Exoperidium splitting in 7-10 acute rays, 7-9 em broad; mycelial 
layer debris inerusted; fibrillose layer first Cinnamon Brown to Ochra- 
ceous Tawny (L.: G7-G2), later, on weathered specimens, greyish on the 
inside, leathery; pseudoparenchymatic layer dark Bistre (L.: C3), 
irregularly cracked and at last peeling off; pedicel short, smooth, brownish. 
Endoperidium 10-25 mm broad, 15-25 mm high, smooth, dark brownish; 
peristome indefinite, paler or concolourous with endoperidium; apophysis 
smooth, brown. 

Spores 6.0-6.3-7.2 u‚ brownish, irregularly warty (Fig. 3g); capillitium 
pale, 3.6-9.4 u, rarely branching. 

Recognized on the medium to large size, the silky peristome, and the 
warty rough spores. G. pseudolimbatum differs by having a definite 
peristome, a smaller size and by being confined to heaths and coniferous 
woods; G. coronatum is growing in deciduous woods. Following EYND- 
HOVEN (1941) and Tu. C. E. Fries (1921) G. coronatum is related to 
G. vulgatum but the two species are separated on colour of endoperidium 
and pseudoparenchymatic layer, and most easily on size and form of 
spores. The collection mentioned by FERDINANDSEN & WINGE (1943) 
from Allindelille was not found in the material examined. Illustrations 
in HorLós (1904, Tab. X, Figs. 15-16). 

Danish find: (30) Arresodal, S., under Picea abies!, May 29, 1889, leg. 
E. RosSTRUP. 


Geastrum minimum ScHw. 1822 


Exoperidium splitting in 7-11 acute rays, 1.2-2.5 cm broad; mycelial 
layer with debris inerusted, persistent; fibrillose layer papery, first 
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brownish, later whitish; pseudoparenchymatic layer Wood Brown to 
Russet (L.: O6-HI), delicately cracked: pedicel short, smooth, first pale 
brownish, later whitish. Endoperidium round or ovate in section, 4-10 
mm, first brownish to blackish, later often brownish to greyish-brown, 
young specimens often with hyaline to whitish crystals: peristome silky, 
conical, 3-5 mm broad, 0.5-1.5 mm high, paler than endoperidium, first 
pale greyish-brown to greyish-black, later greyish: peristome ring pro- 
minent; apophysis smooth, concolourous with endoperidium. 

Spores 5.4-5.9-6.2 u, brownish, irregularly warty-rough (Fig. 3h); 
capillitium pale brownish, with adhering debris, 3.6-7.6 u, rarely branching. 

Easily separated from G. coronatum on the smaller size, the peristome 
ring, and the habitat. G. minimum is described by FERDINANDSEN & 
WINGE (1943) but as mentioned above FERDINANDSEN’s records of 
G. minimum represent G. rufescens and G. vulgatum. The species is with 
certainty recorded in Denmark in 1954 (LANGE 1957). SANDBERG 
(1940) examined G. minimum in Sweden and there seems to be a certain 
affinity between the species and Juniperus communis. LIHNELL (1939) 
tried, in vain, to show mycorrhiza formation between the two plants. 
ANDERSSON (1950, Fig. 19) shows the distribution of G. minimum in 
Scandinavia but the localities in Denmark are for reasons stated above 
erroneous. Good photo’s by STANEK (1958, Fig. 140) and SANDBERG 
(1940, PI. 8). 

Danish finds: (51) Tisvilde, S., Oct. 5, 1954, leg. M. LANGE; — (50) Ibid, 
Oct. 11, 1954, leg. B. HANSEN (cp. LANGE 1957); — (90) Rindby, Fang, J., 
inner dunes, leg. M. U. Morrer; — (91) Klitbjerg Lâ, Romeo, J., June 3, 
1955, leg. K. ERIKSEN; — (92) Ibid, Sept. 8, 1956, leg. K. ERIKSEN. 


(Geastrum pseudolimbatum Horr. 1901) 

Exoperidium subhygroscopic, splitting in 6-8 rays, 3-4 cm broad; 
pseudoparenchymatic layer dark brown; pedicel short; endoperidium 
smooth, first brownish to purple, later greyish; peristome definite; with 
peristome ring; apophysis concolourous with endoperidium. Spores 
brownish, warty-rough, ca. 7.5 pg. Not known from Denmark. 


The rufescens Group. 

Exoperidium splitting in 5-11 rays, often recurved; endoperidium 
sessile or pedicellate, smooth, almost concolourous with pseudoparen- 
chymatic layer; peristome fimbriate; + apophysis. 

G. rufescens and G. vulgatum. Related to this group is G. floriforme; it 
differs in its hygroscopic feature. It is not yet found in Denmark. 
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Fig. 10. G. rufescens Pers. em. Kirs vAN WAV, unexpanded specimens: (74), 
Rold Skov, J., Sept. 21, 1960, leg. A. B. KLINGE, expanded specimens: (160), 
locality and collector unknown. 


Geastrum rufescens PERS. em. KITS vAN Wav. 1926 
syn.: G. fimbriatum FR. 1829 
Fig. 10. 


Unexpanded exoperidium almost globose, 1-4 cm, splitting in 7-11 
narrow, acute rays which are typically recurved, saccate, 1-7 cm broad; 
mycelial layer whitish to pale brownish, strongly incrusted, disappearing 
on weathered specimens; fibrillose layer first cream colour to whitish- 
yellowish, later greyish, papery; pseudoparenchymatic layer Cinnamon- 
Buff to Tawny-Olive (L.: G7—H2), thin, persistent. Endoperidium sessile, 
round to obturbinate, 7-26 mm broad, always pale Cinnamon-Buff to 
Tawny-Olive (L.: G7—H2), smooth; peristome on young specimens silky, 
later fimbriate (Fig. 2e), paler than or concolourous with endoperidium. 

Spores 3.6-3.8-4.2 u, hyaline to light brownish, finely echinulate 
(Fig. 31); capillittum almost hyaline, with adhering debris, 2.0-6.5 u. 

Recognized on the saccate feature, the sessile endoperidium, which is 
almost concolourous with pseudoparenchymatic layer, and the small, 
very delicately echinulate spores. Separated from G. vulgatum on the 
size, the recurved rays, the colour, and very easily on the spores. KITS vAN 
WAVEREN (1926) examined the specimens of G. rufescens in the Herba- 
rium PERSOON in Leiden, and found them to be identical with Geaster 
fimbriatus Fr. In agreement with the International Code G. fimbriatus 
thereby was invalid. G. L. VAN EYNDHOVEN (1937a) reexamined the 
PERSOON Herbarium specimens and designed a lectotype for G. rufescens. 
PALMER (1955) has described these specimens thoroughly. Good photo’s 
by SANDBERG (1940, Pl. 6 & 7). 

Danish finds: 37 collections from J., S., Lolland, and Meen. 


Geastrum vulgatum VirT. 1842 
syn.: G. schaefferi VirTT. 1842, G. rufescens FR. 1829 

Exoperidium splitting in 5-9 rays, 3-5 cm broad: mycelial layer thin, 
quickly disappearing; fibrillose layer Pale Grayish Vinaceous (L.: C7) 
on the outside, whitish-brownish to vinaceous on the inside, leathery; 
pseudoparenchymatic layer first brownish to Light Olive-Gray (L.: 13), 
later brownish, irregularly cracked, relatively thin, wood-like hard; 
pedicel short, rather thick, compressed, concolourous with fibrillose 
layer, endoperidium round to obturbinate, smooth, 1.5-2.0 cm broad, 
first Light Olive-Gray (L.: 13), later Drab to Dark Ivy Green (L.: 
C4-F3); peristome very short, first silky, later plicate-dentate; + apo- 
physis, which is concolourous with endoperidium. 

Spores 4.0-5.1-5.8 u, light brownish, delicately warty (Fig. 35); 
capillittum pale brownish, with adhering debris, 3.0-9.0 p. 

Recognized on the vinaceous colour of fibrillose layer, the short 
plicate peristome, and the delicately warty spores. Concerning separation 
from G. rufescens and G. coronatum see under these species. From 
G. triplex it is well separated as G. triplex is basimyceliate, mostly with 
cuplike exoperidium, definite peristome, and larger spores. 

As G. rufescens PERS. is the correct name for G. fimbriatum FR., 
G. rufescens FR. is invalid (see above). KrTS vAN WAVEREN (1926) consider- 
ed the only valid synonym to be G. schaefferi Virr.; type specimens in 
Herb. VrrrTApiNi, Turin, has unfortunately disappeared. Following the 
descriptions and illustrations by VITTADINI (1842, Tab. 1. Figs. 1 & 3) 
both G. schaefferi and G. vulgatum can be identical with G. rufescens 
FR. PALMER (1955, 1958) has examined authentic specimens of G. vulga- 
tum from SACCARDO’s Herbarium, Padua, and designed a lectotype. 
Probably both G. schaefferi and G. vulgatum are synonyms of G. rufescens 
FR., and as there now is a lectotype for G. vulgatum we prefer that name. 
As mentioned above the material labelled G. rufescens by FERDINANDSEN 
& WINGE are mostly G. triplex JUNGH. and G. rufescens PERS. Good 
photo’s by SMITH (1951, Plate XXIX, Fig. 2) and STANEK (1958, Fig. 
167). 

Danish finds: (53) Volk Molle, J., April 11, 1915, leg. HANSEN, det. 
FERDINANDSEN (minimum): — (78) Volk Molle, J., April 28, 1916, leg. 
JENSEN, det. FERDINANDSEN (minimum) (cp. LANGE 1957); — (79) Boserup, 
S., May 3, 1916, det. FERDINANDSEN (minimum); — (212) (PAH 3072) 
Gelskov, S., Sept. 1930, leg. O. ROSTRUP.; — (213) (PAH 10089) Tisvilde, 
S., Sept. 9, 1946, leg. FAURSCHOU; — (73) Purreskov, Lundeborg, F., 
Oct. 18, 1960, leg. J. LANGE. 
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(Geastrum floriforme VirT. 1842) 

Exoperidium hygroscopic, splitting in 5-9 acute rays, 2-3 cm broad; 
pseudoparenchymatic layer dark brownish; endoperidium sessile, de- 
pressed globose, greyish to brownish; peristome indefinite; spores 
67.5 u, delicately warty. Not recorded from Denmark. 


Basimyceliata 


Mycelial tuft at the basis of exoperidium; mycelial layer brownish, 
glabrous or squamose, rather thick, hard, no debris incrusted. 


The triplex Group 


Exoperidium onion-formed, splitting in slender rays; mycelial layer 
brownish, relatively thick, hard, persistent, no debris incrusted; pseudo- 
parenchymatic layer thick, fleshy; endoperidium sessile; peristome 
fibrous; + peristome ring; spores warty or echinulate. 

G. triplex and G. saccatum. The last mentioned species not yet found in 
Denmark. Related to this group is G. melanocephalum, which differs by 
lack of endoperidium, G. Smardae, which is subfornicate and G. recolli- 
gens, which is hygroscopic. G. recolligens is not yet found in Denmark. 


Geastrum triplex JUNGH. 1840 
Eten ld: 


Unexpanded exoperidium acuminate, onion-formed, 3.5-5 cm broad, 
mycelial tuft whitish; exoperidium splitting in 5-8 acute rays, 4-12 cm 
broad; mycelial layer hard, furrowed, persistent, brownish, no debris 
inerusted; fibrillose layer parchment like, pale brownish; pseudoparen- 
chymatic layer first soft, fleshy, Light Pinkish Cinnamon to Vinaceous- 
Buff (L.: H4-JI), later, on dried specimens, irregularly cracked, wood- 
like hard, persistent, often forming a “cup’’ under endoperidium, Light 
Pinkish Cinnamon to Bistre (L.: H4-C3). Endoperidium sessile, depress- 
ed globose, 2.5-5 cm broad, smooth, first Light Pinkish-Cinnamon to 
Bistre (L.: H4-C3), later, on weathered specimens greyish to brownish; 
peristome first silky to fibrous, up to 14 mm at the base, paler than 
endoperidium, later plicate, with a rather broad opening. 

Spores 4.8-5.6-6.2 u, light brownish, long echinulate (Fig. 3n): capil- 
litium brownish, with adhering debris, 3.6-13.2 u. 

Easily recognized on the onion-formed egg, the thick, fleshy pseudo- 
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Fig. 11. G. triplex JUNGH., Harbor Springs, U.S.A., Aug. 17, 1933, 
leg. E. B. MAINS. 


parenchymatic layer, the “cup”, the definite peristome, and the usually 
large size. PALMER (1955) states that eggs can be found several months 
before the exoperidium is splitting. G. saccatum is separated on its smaller 
size, saccate nature, and peristome ring; besides, G. saccatum is found on 
heaths and sandy woods, while G. triplex is growing in deciduous woods. 
LARSSON (1958, Fig. 1) indicates that G. triplex has its northern limit in 
Billuden, Sweden. It has not been found in Norway. 

Danish finds: 58 collections from all main Danish provinces; a collec- 
tion from Frederikslund Skov, S., February, 1961, leg. LENE LANGE is 
made up of about 100 specimens. 


(Geastrum saccatum FR. 1829) 

Exoperidium splitting in 6-9 narrow, acute rays, 2-5 cm broad, 
saccate; mycelial layer greyish; pseudoparenchymatic layer brownish; 
endoperidium sessile, smooth, concolourous with or darker than pseudo- 
paranchymatic layer; with peristome ring; spores echinulate, brownish, 
4.5-6 u. Not known from Denmark. 


(Geastrum recolligens (Woopw. ex Sow.) GRAY 1821) 
syn.: G. mammosum CHev. 1836. 

Exoperidium hygroscopic, splitting in 6-10 slender, acute rays, 1-2.5 
cm broad; mycelial layer whitish; pseudoparenchymatic layer brownish 


Fig. 12. G. Smardae STANEK, (77), Botanical Garden, Copenhagen, S., Aug. 19, 1960, 
leg. K. VESTERGÄRD JENSEN. 


to blackish, hard; endoperidium sessile, smooth, brownish; peristome 
conical; + peristome ring; spores delicately warty, 4.0-5 u. Not known 
from Denmark. 


Geastrum Smardae STANEK 1956 
libs DAE 


Unexpanded exoperidium depressed globose, mostly acuminate, 
squamose, exoperidium splitting in 8-9 acute, short rays, 3-4 cm broad; 
mycelial tuft whitish; mycelial layer squamose, no debris incrusted, 
splitting from the rest of exoperidium, which is tending to elevate 
(subfornicate), Vinaceous-Buff to Wood Brown (L.: J1-06), fresh 
specimens turning red when cut‚ with a faint smell of Sinapis or Aegopo- 
dium; fibrillose layer first Pale Ochraceous-Salmon (L.: B7), leathery, 
later greyish to greyish-brown; pseudoparenchymatic layer on fresh 
specimens fleshy, not cracked, Pale Ochraceous-Buff (L.: C8), later, 
when dried Tawny-Olive to Light Pinkish Cinnamon (L.: H2-H4); 
pedicel short, compressed, 5x 10 mm, smooth, first Pale Ochraceous- 
Salmon (L.: B7), later whitish. Endoperidium depressed globose to 
turbinate, ca. 2 cm broad, smooth, first Bistre to Dark Greenish Olive 
(L.: BL-F5), later, on weathered specimens dark brownish; peristome 
paler than endoperidium, almost Vinaceous-Buff (L.: JI), short, ca. 


4 mm at the base; without peristome ring; apophysis concolourous with 
endoperidium. 


Fig. 13. G. melanocephalum (CZERN.) STANEK, (198), Kundby, S., 
Sept. 2, 1960, leg. A. R. ANDERSSON. 


Spores 4.6-5.0-5.4 u, brownish, warty (Fig. 3m); capillitium pale 
brownish, rarely branching, 36.4 u. 

Recognized on the squamose egg, the subfornicate nature, the mycelial 
tuft. It is separated from G. vulgatum and G. coronatum on the basi- 
myceliate characters, the pale peristome contrasting to endoperidium, 
and the spores. 

Danish find: (77) Bot. Garden, Copenhagen, S., Aug. 19, 1960, leg. 
K. VESTERGÁRD JENSEN. 


Geastrum melanocephalum (CZERN.) STANEK 1956 
Figs13: 

Unexpanded exoperidium onion-formed, squamose, 4-5 cm broad, 
splitting in 6 slender acute rays, 3-6 cm broad, 7 cm high; mycelial tuft 
prominent, whitish; mycelial layer wood-like hard, squamose, brownish; 
fibrillose layer leathery, persistent, first cream colour, later brownish; 
pseudoparenchymatic layer thick, first cream colour to whitish, later 
greyish to brownish, wood-like hard, irregularly cracked, peeling off in 
great flakes, sometimes with remnants of capillititum, and always covered 
with the dark brown spores; pseudocolumella round to ovate, corky, 
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ca. 2 cm broad; gleba round, up to 4 cm broad, dark brownish, hairy. 

Spores 4.6-5.0-5.4 u, brown, delicately echinulate-warty (Fig. 30); 
capillitium brown, 4-6 p. 

Very easily recognized on the large size and the naked gleba. Following 
STANEK (1958) G. melanocephalum is closely related to G. triplex. As 
otherwise pointed out in the present paper we find this rather dubious. 
Sections examined for the present study show that the exoperidium 
consists of three layers. The layer homologous with the endoperidium is 
lacking. Good photo’s by A. R. ANDERSSON (1960), who recorded the 
first known Danish specimens. 

Danish finds: (198) Kundby, S., in grass under deciduous trees, Sept. 
2, 1960, leg. A. R. ANDERSSON; — (264) Salene, Gudhjem, Bornholm, 
April 1961, leg. B. RONNE. 
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Studies in Pyrolaceae — 
Two Interesting Wintergreens from West Greenland 


By Tyce W. BÖCHER 
Institute of Plant Anatomy and Cytology, University of Copenhagen 


Material of Greenland Pyrolaceae has been examined. P. grandiflora and P. minor 
can form a hybrid which closely resembles P. media. The hybrid is found in two 
different places on Disko Island. Seeing that P. media has n — 46 while the other 
two species have n — 23 it is probable that P. media is an allotetraploid, into which 
enter P. minor and P. rotundifolia which is closely related to P. grandiflora. 

Orthilia secunda ssp. obtusata has the same chromosome number, n — 19, as 
O. secunda ssp. secunda. Ssp. obtusata is distinct geographically, ecologically and 
morphologically from ssp. secunda, but gene exchange presumably takes place 
extensively where the subspecies are synpatric. On Disko a yellowish-green form of 
ssp. obtusata is found, which is described as f. chlorina. Meiosis in ssp. obtusata is 
very irregular. The size difference between the chromosomes, the number, and 
certain morphological conditions make it not entirely improbable that O. secunda 
at an early point in the evolution, could have appeared as a hybrid between a species 
of the Chimaphila group and a species of Eupyrola. 


On the botanical expedition to West Greenland in 1958, several new 
finds of the rare Orthilia secunda ssp. obtusata were made, as well as a 
new find of the hybrid between Pyrola grandiflora and P. minor. In one 
of the localities flower-buds of O. secunda ssp. obtusata were fixed with a 
view to cytological examination. This is briefly the starting point of this 
short paper. 


Pyrola grandiflora < minor 


This hybrid was first described and recognized in Greenland by 
M. P. Porsirp (1920: 117-118). It was found 13th Aug., 1913, in Oster- 
dalen, Godhavn, by THORBJÖRN PoRsILD, and later Sth Aug, 1929, by the 
same person at Sinigfik further east, on South-Disko. It is later flowering 


than P. grandiflora, and very much resembles P. media as PORSILD 
correctly states. 


Fig. 1. Pyrola grandiflora x minor. Godhavn, Aug. 2nd, 1958. 
TWB No. 955. Photo: ELLEN JACOBSEN. 


My material was collected 2nd Aug., 1958, also at Godhavn (TWB 
No. 955) and may well be from the same place as TH. PoRsILD’s of 1913. 
Three specimens are depicted in Fig. 1. Their likeness to P. media is 
unmistakable, but they are more slender. In two separate papers (1928 & 
1941) HAGERUP disputed the chromosome numbers in the group. He 
found n — 23 in P. grandiflora and in the closely related P. rotundifolia 
as well as in P. minor, and n — 46 in P. media. The last-named could 
therefore be taken as an allotetraploid species resulting from doubling 
of the chromosome number of a hybrid between P. rotundifolia and 
P. minor. PORSsILD mentions that such a hybrid has been observed in 
N. Europe by KrHLMAN. HJELT and Hurr have also collected material 
in Lapland; some of this material resembles P. minor and some P. rotun- 
difolia (ANDRES 1909: 135) which could indicate that back-crossing to the 
parent species takes place. Moreover this intermediary position of 
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P. media between P. minor and rotundifolia is well illustrated in the survey 
by ANDRES (Lc.: 127). Concerning possibility of alloploidy in the case 
of P. media HAGERUP writes (1941) that this hypothesis is uncertain, as 
those hybrids found in nature according to BRAUN-BLANQUET are not 
identical to P. media. HAGERUP believes, therefore, that P. media is more 
probably a tetraploid form of P. minor. However, two objections can be 
raised against this; (1) the difference between hybrids P. rotundifolia 
(or grandiflora) xP. minor and P. media is not great and can easily be 
a result of a chromosome number doubling with consequent natural 
selection of variants within the tetraploid material. (2) P. minor 1s a 
forest plant, which in Greenland shows association to maritime regions, 
needs snow and high humidity. P. rotundifolia and its arctic counterpart 
P. grandiflora both show clear continental tendency. P. media shows the 
same tendency but in several places it reaches the Norwegian west coast 
thereby showing intermediate behaviour. HULTÉN (1958: 142-143) 
surveyed the distribution of P. rotundifolia-grandiflora. It appears from 
this that P. minor is synpatric with P. rotundifolia in an enormous area in 
Euro-Asia, whereas there is only a limited possibility for contact between 
it and P. grandiflora. P. media, which is a west Siberian-continental 
species, has therefore more probably arisen after a crossing of P. ro- 
tundifolia x minor. 

In Greenland it is only along the coast of W. Greenland northwards 
to Disko that P. grandiflora is synpatric with P. minor (see maps in 
BÖCHER 1938: 151-152). However, as these species hardly ever occur 
within the same plant community hybrids seldom arise. 

Unfortunately there were no flower-buds which could be fixed from 
the material found in 1958, but there is pollen both from this and POR- 
SILD’s material from Sinigfik. Fig. 2 shows the morphological differences 
in calyx and gynoecium between typical minor and grandiflora and the 
hybrid, as well as the pollen differences. The tetrads in P. grandiflora 
are at times a little larger than in P. minor (see for instance Fig. 2a, h, i); 
the hybrid has smaller tetrads, in which one or more grains are shrivelled 
or abortive (Fig. 2j, k). On the other hand, P. media has normal tetrads 
which are larger than in P. grandiflora and P. minor (Fig. 2g). Thus, the 
pollen examination ratifies the conception that the Greenlandic material 
is of hybrid origin and in no way contradicts the theory that P. media 
is an alloploid species. 

In the future Greenland botanists should look out for hybrids in 
other places and some day a chromosome doubled plant may be found, 
which presumably would be a new kind of P. media in which P. grandi- 
flora occurs instead of P. rotundifolia. 
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Fig. 2: a-k: Pollen samples of Pyrola species. a-f: 2 tetrads from samples of P. gran- 
diflora from Godhavn (a & e), Holsteinsborg (b), Jakobshavn (c), Evighedsfjord (d), 
and Ivigtut (f). g: 2 tetrads from P. media (Skatskov, Denmark). h—i: 2 tetrads from 
P. minor from Wiedemannsfjord, East Greenland (h) and Julianehâáb (i) j-k: 5 tetrads 
of P. grandiflora x minor from Sinigfik (j) and Godhavn (k: the material in Fig. 1). 
Scale: (a-k) 50 u. 1: calyces, gynoecium and 2 stamens from P. minor from Igaliko. 
m: do. from P. grandiflora X minor from Sinigfik. n: gynoecium of the same 
from Godhavn. o: calyces, gynoecium and 2 stamens from P. grandiflora from 
Godhavn. Scale (1-0): 5 mm. 


Orthilia secunda (L.) House ssp. obtusata (Turcz.) n. comb. 


Basinym: Pyrola secunda B obtusata Turcz., Fl. Baic. Dah. 2: 213, 

Moskva 1856. 

Syn.: Ramischia secunda ssp. obtusata (TUrcz.) H. ANDRES; R. obtusata 

(TURCZ.) FREYN. 

I prefer, for many reasons, to interpret this taxon as a subspecies. 
In the Greenland literature it is included under the name var. obtusata 
Turcz., but even PorsiLp (1920: 116) states that it should be considered 
as an independent species, since in geographical, ecological and mor- 
phological respects it differs from typical ssp. secunda. ANDRES (1923) also 
treats it as a species (Ramischia obtusata (TURCZ.) FREYN) but says that 
transitions to R. secunda occur in Asia and that such transitional forms 
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Fig. 3: Material of Orthilia secunda ssp. obtusata collected in Blesedalen 1958. 
The 4 plants to the left of the picture belong to f. chlorina. Photo : ELLEN JACOBSEN. 


probably are hybrids (“Ein Teil dieser Zwischenformen wird sich bei 
eingehenden Studium in der Natur als Bastarde ergeben, die sich im 
Herbar wegen der nahen Verwandschaft der Eltern schwer erkennen 
lassen’). The Greenland material is by ANDRES referred to a variety 
(var. borealis (LANGE) ANDRES), which is said to be smaller in the vegeta- 
tive parts. HULTEN (1948: 1215) on the other hand recognizes var. 
obtusata as a subspecies. His argument for this is that in North America 
where it is synpatric with ssp. secunda, intermediate types can be found. 
He believes, however, that the distributional conditions especially in 
America, are as yet not clear enough for a proper judgement to be formed 
on this question. As will be indicated below ssp. obtusata has the same 
chromosome number as ssp. secunda. This presumably means that there 
is nothing to prevent gene exchange taking place where the two subspecies 
are synpatric, a phenomenon which supports the valuation of ssp. 


obtusata as a subspecies, but does not, of course, establish a definite 
taxonomic status. 
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The plant geographical-ecological difference between the two sub- 
species is of great importance. HULTÉN (1948: 1333) shows that SSp. 
secunda has many stations along Alaska's maritime-influenced south 
coast and that it thins out towards the north. Ssp. obtusata is concen- 
trated in Central Alaska and does not reach the south coast. This picture, 
which points out various climatic demands, is not altered by consideration 
of A. E. Porsirp's map (1957: 193) of the distribution of ssp. obtusata 
in the whole of North America. It only reaches the sea at the River Mack- 
enzie Delta, on Victoria Island and in Labrador, where the climate is not 
atlantic in character. In Greenland ssp. obtusata is missing in the south- 
ernmost area, where the climate is oceanic, but it appears in an oblique 
line from the middle of Godthäbsfjord to Holsteinsborg as well as on 
South Disko. Just a little south of Holsteinsborg the oceanity increases 
suddenly. Ssp. secunda, on the other hand, is widely distributed in the 
greater part of Iceland (GRONTVED 1942 Fig. 137); in Norway it reaches 
the west coast, but it is a very local plant in the British Isles. All things 
considered, ssp. obtusata seems to be a sub-low arctic counterpart of 
the boreal circumpolar ssp. secunda. Ssp. obtusata probably also has a 
much stronger continental tendency than ssp. secunda. In Greenland, 
ssp. obtusata frequently grows in willow-scrub, often with Eqguisetum 
scirpoides. Examples of scrub vegetation with ssp. obtusata can be found 
in BÖcHeRr (1959 Table 4). However, it grows in Blesedalen, (a valley 
near Godhavn) occasionally on Cassiope-heath, which would hardly be 
expected of ssp. secunda. In Blesedalen, moreover, it often appears in a 
yellowish-green form. Strangely enough, in this case the mutant with 
poor chlorophyl content is evidently competitive. PorsiLp (1920) does 
not refer to it, even though he collected it. On account of its local fre- 
quency and ability to hold its own, it should have a name. It could 
suitably be called f. chlorina n. f. (diagn.: a f. obtusata differt foliis chlori- 
nis, Type, see Fig. 3). That it can hold its own is probably a consequence 
of the fact that it is symbiotic with fungi. A wholely or partly leafless 
Pyrola is known, P. aphylla Sm. (P. picta f. aphylla CAMP), which grows 
in California. The latter and the yellowish-green form of Orthilia secunda 
ssp. obtusata from a biological viewpoint constitute interesting steps from 
the Pyrola group to Monotropa. 

HAGERUP (1941) found the chromosome number n — 19 in Orthilia 
secunda from Denmark, that is ssp. secunda. There were two size classes 
of chromosomes although not sharply separated. The number n — 19 is 
not known for others within Bicornes, according to HAGERUP. This 
supports the idea that O. secunda belongs to a separate genus viz. Orthilia 


3 Bot. Tidsskrift, bd. 57, hft. 1 
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(—= Ramischia). My cytological material of ssp. obtusata was fixed in 
N. Kangerdluarssuk fjord north of Holsteinsborg. Besides finding the 
same chromosome number as found in ssp. secunda, n — 19, it was 
established that the species is structurally divergent. In the various phases 
of meiosis the following is observed: 

Diakinesis: Most often cells of normal appearance but now and then 
associations of more than two (probably 4-8, see e.g. Fig. 4a). 

I Metaphase: Completely clear plates can have 19 bivalents (Fig. 4b) 
but more often one counts 18 units (Fig. 4c, d) or 17 (Fig. 4e, f). PMCs 
can be demonstrated where the number of clearly defined chromosome 
associations is 14-15 (see Fig. 4g, h). It is fairly certain that some of the 
largest rings seen in sideview consist of more than two chromosomes, 
but it most often seems to be the small chromosomes which form asso- 
ciations of 4-6 (Fig. 4c-f) and these will then have about the same size 
as the bivalents formed from the large ones. Moreover, up to eight 
chromosomes are seen combined (Fig. 4g, h) and occasionally trivalents 
(Fig. 4k, I) and univalents (Fig. 4e, i) and may be short chains with more 
than three (Fig. 4m). 

1 Anaphase: The large chromosomes often form laggards (Fig. 4n) 
but even more frequent are inversion bridges with small or large acen- 
trics attached (Fig. 4q). Laggards and bridges can apparently render 
separation difficult; such nuclei will therefore probably develop into 
restitution nuclei. Restitution nuclei are also formed in cases where the 
separation is already repressed before anaphase 1 so that bivalents 
(+ chains) form a large and rather disorganized central clump (Fig. 4 m). 
In a loculum in anaphase Il only 54% PMC were apparently normal, 
22%, had inversion bridges or fragments, 6% had laggards, in 4% 
univalents were seen, in others 4% bivalents outside the equatorial plane, 
2% clearly had a trivalent configuration, and finally 8% were restitution 
nuclei (as Fig. 4 m). 

IT Metaphase: During the interphase bridges preserved between the 
nuclei, and sometimes small extra nuclei, are seen. In II metaphase 
connection between the two plates is frequent (Fig. 4r, s). At the same 
time, development of the restitution nuclei, which have 38 chromosomes, 
occurs (Fig. 4t). It can be seen here that homologous chromosomes often 
lie side by side, a sign that the cell has appeared from one where pairing 
has taken place without subsequent separation. 

H Anaphase: Bridges can be seen just as frequently as in I anaphase. 
Univalent chromosomes are split and are seen outside the four chromo- 
some groups, often together with isolated acentric fragments. 
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Fig. 4. Meiosis in Orthilia secunda ssp. obtusata from Greenland. a: diakinesis. 
b-h: first metaphase, polar views. i-m: side views. n-q: first anaphase. r: second 
prometaphase. s-u: second metaphase. v: second telophase. Tetravalents (rings of 
four small chromosomes) probably in Figs. c, d, e‚, h (indicated by 4). One similar 
hexavalent ring in Fig. f (6). Associations of 8 in Figs. g-h (8). Scale: 10 u. 


Cytologically seen, there are three groups of species in Pyrola sl, 
corresponding with the sub-genera Moneses + Chimaphila, Orthilia and 
Pyrola s. str. This appears from HAGERUP’s material (1928, 1941). 


Moneses — Chimaphila: n —= 13; large-medium chromosomes. 
Orthilia: n — 19; medium-small chromosomes. 
Pyrola: n — 23 (46); small chromosomes (though medium-small in 


P. chlorantha). 
Within Bicornes the number 13 is known in several Ericaceae. The 
unexpected number, n= 19, can have arisen in two ways. (1) After 
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fertilization of cells with 26 and 13 a plant with 3X13 (39) is obtained. 
By dropping the superfluous 39th chromosome a plant with 38 chromo- 
somes results. (2) A cross-breeding between Pyrola (with n — 23) and a 
plant from the group with n — 13 takes place. The resultant hybrid has 
2n — 36. By non-separation of a tetravalent there appears secondarily a 
plant with 38 chromosomes. This presupposes that both n — 13 and the 
n — 23 plants were secondary polyploids. The mixture of large and 
small chromosomes and a certain relationship to the Amelia group of 
Pyrola (P. minor, see ANDRES 1915) could support the last hypothesis. 
The first has the advantage that one does not need to assume any com- 
plicated hybridization. On the other hand one should not abandon the 
idea of hybridization if this is considered to have occurred at an early 
point in evolution. One species with 13 and one with 26 (from which the 
number 23 can possibly be derived), could easily be the beginning of a 
plant with n — 19. According to ANDRES (1915: 66), Orthilia (Ramischia) 
is related to Moneses-Chimaphila on the one side and P. minor on the 
other. In all cases O. obtusata ssp. obtusata’s cytological behaviour 
resembles that of a hybrid and in all cases it is a structural hybrid. The 
above-mentioned f. chlorina which grows on Disko could easily be a 
deficiency mutant capable of survival, resulting from the loss of genes in 
connection with the formation of bridges and acentrics. 
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New Species 
of Hydrocleis, Scirpus, and Stellaria 


By T. M. PEDERSEN 


Botanical Museum, University of Copenhagen 


Four new phanerogams are described from tropical and sub-tropical South America : 
Hydrocleis grosourdyana, H. modesta, Scirpus guaraniticus, and Stellaria parva; the 
suppression of the genus Ostenia BucH. is suggested, and the new combination 
Hydrocleis uruguayensis (Bucu.) T. M. PEDERSEN is made. 


While studying my collections from Argentina and Paraguay, 1 have 
been unable to identify the following plants with any known species and 
consequently assume them to be undescribed. Most of this material was 
intended for publication in a paper dealing with the flora of the region of 
Mburucuyá, Province of Corrientes, Argentina, but as this will be held 
up for some years yet, 1 consider it expedient to put the proposed new 
species on record now, and shall give them below, in alphabetical order, 
together with a proposed new combination. 

The figures accompanying this paper have been drawn by Dr. O. HAGE- 
RUP, Copenhagen, to whom IL am very much indebted for this kind and 
valuable assistance. 1 also have to thank Mr. KNuD E. JENSEN, Copen- 
hagen, for revising and correcting the Latin descriptions. 


L. Hydrocleis grosourdyana nov. sp. Fig. 1. 


Herba aquatica, perennis (2); radix fibrosa; caudex abbreviatus, folia rosulata 
atque caules scapiformes emittens; folia petiolis 30-40 em. longis, laminis 9-nervis 
ellipticis vel fere orbiculatis, basi leviter cordatis, apice obtusissimis, ca. 4 cm. 
longis; umbellae pedunculis longis, usque 12-15-florae, bracteis 24 cm. longis, 
lanceolatis, acutis, saepe etiam folia laminata gerentes; flores pedicellis 3.5-—4.5 cm. 
longis; sepala chartacea, ca. 15 mm. longa, carinata, lanceolata, longe attenuata, 
obtusa; petala (lutea?) + sepalorum attingentia, obtusissima; staminodia non vidi; 
stamina 78?) filamentis ca. 5 mm. longis, applanatis, dilatatis, ca. 1 mm. latis, ad 
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Fig. 1. Hydrocleis grosourdyana. a. Leaf X 3. — b. Flower X 2. — c. Same, calyx 
removed, showing outline of corolla, through which two anthers may be discerned, 
X 2. —d. Stamen, and anther of adjacent stamen, X 12. 


antheras oblongas (0.75-—1l mm.) attenuatis; carpella 3, longitudine staminibus fere 
aequantia, oblonga, in stylos brevissimos attenuata, stigmatibus dilatatis; carpidia 
matura calyci aequantia; semina ad 1 mm. longa, castanea, dense spinulosa. 
Venezuela, prov. Bolívar; Villa de Upata, “dans la fontaine”, an. 1864 leg. de 
Grosourdy (Typus in Herb. Mus. Paris.). 
Praeterea lecta: Brasilia, Lagoa Lamao (2), leg. Glaziou 13280 (C, P). 


This plant must be very closely related to H. oblongifolia HOEHNE, 
from which it differs mainly in the leaves being distinctly cordate at base, 
while they are rounded in the latter. The floral parts appear to be more or 
less alike. The Grosourdy collection was chosen as the type because of 
the excellent state of preservation of the flowers, which made a detailed 
examination possible, and the name is a just recognition of the pains 
taken by the collector in preparing this fine specimen. 


2. Hydrocleis modesta nov. sp. Fig. 2. 


Herba aquatica, ut videtur annua; radix fibrosa; folia rosulata, externa in phyllo- 
dia submersa reducta, cetera longe (10-20 cm.) petiolata, laminis natantibus ellipti- 
cis vel oblongis (1-3 X 0.5-1.5 cm.), basi et apice rotundatis-obtusis, 3—5-nerviis; 
umbellae longe pedunculatae, 3-4-florae, bracteis lanceolatis, longe acuminatis, 
acutis, ca. 2.5 cm. longis cinctae, etiam folia laminata gerentes; pedicelli 2-3 cm. 
longi, post anthesim deflexi; sepala ovata, obtusa, ca. 8 mm. longa, herbacea, 
viridia; petala obtusa, sepalis aequantia vel paulo longiora, flava; staminodia non 
vidi; stamina 3-4 (-2), ca. 4 breviora quam petala, filamentis applanatis et ad 
basim dilatatis, antheris oblongis, latioribus quam filamenta; carpella 3-5, frequen- 
tissime 4, staminibus aequantia vel paulo breviora, stylis brevibus (vix 1 mm.) 
stigmatibusque dilatatis bilobatis ornata; carpidia maturitate rostrata, calycem 


superantia. 
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Fig. 2. Hydrocleis modesta. a. Leaves X 3. — b. Base of inflorescence, showing bract 
and a bud, X 2.-c. Flower X 64. —-d. Stamen X 104. —e. Anther X 164. 


R. P. Argentina, prov. Corrientes, dep. Mburucuyá: Estancia “Santa Maria” 
2-IX-1956, leg. Pedersen 3974 (Typus in Mus. bot. Haun.). 


This small species grew in shallow, temporary puddles, on heavy, 
clayey soil; when collected, it appeared abundant, but 1 have not seen it 
since, and very likely the seeds lie dormant in the ground for years, to 
germinate only under favourable conditions. It must be closely related to 
Ostenia uruguayensis BUCHENAU; possibly, on the revision of more 
material, it will prove convenient to regard it as a mere variety of the 
latter. 

The genus Ostenia was described in a posthumous paper by FRANZ 
BUCHENAU (1907). Among the characters of this new genus were given 
the reduced androeceum, with no staminodia and only 6 fertile stamens, 
with lanceolately widened filaments; also the carpels provided with a 
more distinct style, with a widered, funnel-shaped stigma. According to 
this, H. modesta would clearly belong in Ostenia; but so would other 
species generally referred to Hydrocleis. The number of fertile stamens 
and the presence or absence of staminodia should not be stressed unduly 
as a generic character within this group. The number of fertile stamens 
diminishes gradually from 20 or more in H. nymphoides (H. & B. ex 
Wip.) BucH., to 6 or 8 in H. parviflora SeuB., and further to 6 in 
H. Standleyi STEYERM., and 4-6 in H. cryptopetala R. E. Fries, both the 
latter species described since the death of BUCHENAU. While H. nymphoi- 
des normally boasts some 20 staminodia, and H. Martii SeuB. possibly 
up to 30, H. parviflora is described as having 6-8, H. Standleyi 2-3, and 
none are mentioned in H. oblongifolia. Possibly, RicHArp (1815) was 


41 


not mistaken, when he described and depicted H. Commersonii as 
destitute of staminodia; this species was referred to H. nymphoides by 
BUCHENAU (1869). Ribbon-like filaments have been described not only in 
H. oblongifolia and in H. Standleyi, but also in H. Martii and H. parvi- 
flora. Finally, a very distinct style occurs f. inst. in H. Martii (SEUBERT 
1847) and H. oblongifolia. The only distinct character in Ostenia remain- 
ing seems to be the peculiar, very much widened, funnel-shaped and lobed 
stigma; even this, however, does not absolutely set it apart from Hydro- 
cleis, which is described as having a stigma decurrent on the inside of the 
style. Not only is a very similar pistil found in H. modesta, which has a 
but slightly less widened and more deeply lobed (not funnel-shaped) 
stigma, but the much smaller stigma in H. parviflora is also lobed and 
shows no signs of being decurrent; this is further the case in H. Grosour- 
dyana, where it is combined with a gradually tapering pistil. — The logical 
consequence of retaining f. inst. H. oblongifolia in Hydrocleis must be the 
suppression of the genus Ostenia, and therefore 1 propose the new 
combination. 


3. Hydrocleis uruguayensis (BucH.) nov. comb. 
Ostenia uruguayensis BUCHENAU, in Abh. Naturw. Ver. Bremen 19: 23. 
Material seen: Uruguay, Dep. Durazno: pr. Molles 1906 leg. OSTEN 
(BREM). — Apparently not the type, but from the type-locality. 


Since the monograph of the Butomaceae by BUCHENAU (1903) was 
published, three more species of Hydrocleis (H. cryptopetala R. E. Fries 
(1909), H. oblongifolia HOEnNe (1915), and H. Standleyi STEYERMARK 
(1944)) have been added to the three then recognized, and the present 
paper raises the total to nine. To present a summary of the entities pro- 
posed in the course of the years, the following provisional key has been 
constructed, based on available literature. 


A. _ Petals as long as, or longer than sepals 


B. Leaves cordate at base 
C. _Fertile stamens about 20, leaves obtuse.....…… H. nymphoides 
CC. Fertile stamens about 12, leaves acute ........ H. Marti 

BB. Leaves rounded at base 
D. Flowerslarge (+ 17 mm. long), stamens 6 ….… H. uruguayensis 


DD. Flowers small (+ 8 mm. long), stamens 3 (—5) . H. modesta 
AA. Petals about one-half to two-thirds as long as sepals 
E. _ Base of leaves cordate 
F. Carpels 4-5, stamens 4 fertile + staminodia, 
sepalsmotikeele NRR H. eryptopetala 
FF. Carpels 3, stamens 7-8, sepals keeled. H. Grosourdyana 


4 Bot. Tidsskrift, hft. 57. bd. 1 
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EE. Base of leaves not cordate 
G. Tips and bases of leaves acute. .............. H. parviflora 


GG. Tips and bases of leaves rounded ........... H. oblongifolia, 
H. Standleyi 


In the absence of material, 1 find it difficult from the published de- 
scriptions alone to form an opinion on the differences between H. ob- 
longifolia and H. Standleyi. Apparently, the former is the larger of the 
two, with in particular larger and more numerous flowers, possibly more 
numerous fertile stamens, apparently no staminodia, and perhaps nar- 
rower sepals and smaller bracts; the seeds may also be different, being 
described in H. oblongifolia as “parva, nigra, et minutissime spinulosa”, 
in H. Standleyi as “hippocrepiformia, brunnea, 0.8-0.9 mm. longa”. 

In any case, the four species: H. Grosourdyana, H. oblongifolia, H. par- 
viflora, and H. Standleyi are very closely related, having in common the 
tricarpelar gynoecium, the narrowly lanceolate, keeled sepals, and petals 
half, or little more than half the length of the sepals. The latter character 
is shared by H: cryptopetala; this has, however, 4-5 carpels, and the 
sepals are very different. — A perplexing specimen is MACEDO 2271, from 
Minas Gerais (S. Terezinha) (C). The flowers are rather like H. modesta, 
though slightly larger, with more numerous stamens, but the leaves are 
distinctly, though shallowly, cordate. This may be a very poorly developed 
specimen of H. Martii, or perhaps still another, undeseribed species. 


4, Scirpus guaraniticus nov. sp. Fig. 3. 


Herba annua caespitosa, radicibus fibrosis; culmi 10-25 em. alti, ca. 1 mm. 
crassi, subteretes vel obscure triangulares, laeves, striati, basi vaginis stramineis 3-4 
involuti; vagina suprema viridis, 5-7 cm. longa, superne dilatata, ore obliquo, 
hyalino, punctato, atque longe mucronata vel saepe lamina rudimentali (usque 
Ll em. longa) munita; bractea infima recta, paulo brevior quam culmus et eum con- 
tinuans, inflorescentiam monocephalam spurie lateralem sustentans; bractea altera 
spiculae aequans, vel brevior, glumacea; spiculae omnes sessiles, glomeratae, 
plerumque 3, vel nonnumquam pauciores, ovatae, acutae, 5-10 mm. longae, ad 
10-15-florae; squamae latiuscule ovatae-triangulares, acutiusculae vel obtusae, 
longe mucronatae, + manifeste 3-nerviae, dorso carinatae, ciliatae, mucrone hirsu- 
to, viridulae vel in sicco stramineae, carina viridi, margine lato, tenui, scarioso 
pallidoque; flores setis destituti; stamina 3; stylus saepissime bifidus, interdum 
trifidus (et stigma tertium plerumque abortivum); achaenium plano-convexum, 
lenticulare vel obscure triangulare, ca. 1.5 mm. longum, stipitatum et apiculatum, 


albidum, vel griseum (achaenia immatura in sicco saepe brunnea) leviter transverse 
sculptatum. 


R. P. Argentina, prov. Corrientes, dep. Mburucuyá: Estancia “Santa Teresa” 
21-1-1951, leg. Pedersen 962 (Typus in Mus. bot. Haun.). 
Etiam in Paraguaria lecta (Hb. Hassleriano, GE). 


Fig. 3. Scirpus guaraniticus. a. Spikelet x 4. —b. Glume X 12. —c. Digynous flower 
x 12.-—d. Style in trigynous flower X 164.—e. Anther X 334. — f. Cross section of 
achene Xx 164. —g. Back view of same X 164. 


A small, tufted, almost certainly annual species, with green or yellowish- 
green straws, and generally greenish spikelets. From the closely related 
Scirpus supinus L., and its North American variety it differs mainly in 
the almost white, lenticular, or at the most obscurely trigonous, not very 
prominently transversely ridged achene; the first character sets it apart 
from all other species of the section Actaeogeton, of which it appears to 
be the only South American representative. Other characters, the in- 
florescence of not more than three, invariably sessile, spikelets, the nar- 
rower, occasionally acutish glumes, always with a long, hirsute tip, 
somewhat spreading at maturity, are less definite. IT have not seen any 
flowers with bristles; the style is mostly bifid, but flowers with trifid 
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styles occur, probably on most specimens. Perhaps it would have been 
better to consider this plant a variety or sub-species of Scirpus supinus, 
but mainly because of its isolated geographical distribution, 1 preferred 
to describe it provisionally as a species. From the North American 
S. Smithii A. GRAY, it is readily distinguished by the presence of a 
distinct secondary involucral bract. 

Not rare on wet, sandy soil, but inconspicuous and evidently very 
rarely collected, possibly also because it seems to be readily eaten by 
livestock. From its habitat, and the communities where it occurs, Î 
judge it to be indigenous, and probably its area will prove to extend over 
Central and Southern Paraguay, Argentine Mesopotamia, and very likely 
also in the adjacent parts of the humid Chaco — more or less the country 
inhabited by the Guarani Indians at the time of the European coloniza- 
tion: hence the name. 


5. Stellaria parva nov. sp. Fig. 4. 


Herba annua, humifusa, caulibus radicantibus; radices tenues, primaria incon- 
spicua; caules complures, tenues, ramosi, subquadrangulares vel paene teretes, 
unilateraliter + pubescentes vel glabri, internodiis 3-15 mm. longis; folia sessilia, 
elliptica vel obovata, obtusa vel acuta, apice minime callosa, uninervia, glabra, 
internodiis longiora vel breviora, 3-8 mm. longa et 1-5 mm. lata; flores solitarii, 
terminales vel (posterius) spurie axillares, in anthesi brevissime pedunculati; 
pedunculi glandulose pubescentes, celeriter accrescentes, fructiferi ca. 5 mm. longi 
reflexi; sepala ovata, obtusa, ca. 2.5 mm. longa, glandulose pubescentia, marginibus 
scariosis; petala sepalis aequantia, tertia pars eorum bifida; stamina ut videtur 
plerumque 5, interdum pauciora, 1.5-2 mm. longa; ovarium fere globosum, vix 
Ll mm. longum, apice depressum; styli (3_)4, ovario aequilongi, antheras attingentes; 
capsula matura ovata, sepala dimidio superans; semina ad 20, ca. 1 mm. longa, 
brunnea, tuberculata. 

Stellaria oligandra, Hassler, Addenda ad Plantas Hasslerianas p. 6 (1917), non 
Stellaria media B oligandra, Fenzl, in Ledebour, Flora Rossica I p. 377. 

R. P, Argentina, prov. Corrientes, dep. Mercedes: Estancia “La Concepción’ 
11-IX-1957, leg. Pedersen 4608 (Typus in Mus. bot. Haun.) 

Praeterea lecta: Argentina, Prov. Corrientes, dep. Mburucuyá: Estancia ““Santa 
Teresa’’ 28-X-1949, leg. Pedersen 454 (C) — Prov. Entre Rios: Médanos, leg. 
Burkart 3496 (SI). 

Paraguaria: in regione lacus Ypacaray X-1913, leg. Hassler 12329 (C). 

— Ad hanc speciem etiam specimina brasiliensia duo forsan referenda sunt: 
prov. Minas Gerais: Caldas 8-XI-1869, leg. Regnell III 1567 (P) — prov. Rio de 
Janeiro: S. Christovao “prés de la mer, fleur blanc-pâle”’ 22-VI[I-1872, leg. Glaziou 
5740a (P). 


A delicate trailing annual, with tiny, white flowers, rarely open, and 
probably to a large extent self-pollinated. The indument of the stem is 
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Fig. 4. Stellaria parva. a. Tip of stem with flower X 54. — b. Petal X 164. —c. Seed 
X 464. 


variable, some specimens —e. g. PEDERSEN 454 — being almost or completely 
glabrous, while others are conspicuously hairy along one side of the stem, 
but otherwise they are very similar. It is doubtful, whether the two 
Brazilian collections belong here; they appear to have rather thick, 
almost succulent leaves, and 1 missed the glandular-tipped hairs on the 
calyx; the seeds, however, (seen in REGNELL II 1567) match very well. 

In Corrientes, it may be seen in flower from early Spring till the be- 
ginning of December, when it dries away before the heat of Midsummer. 
From its occurrence, it is almost certainly native, probably widespread 
through Argentine Mesopotamia, Paraguay, and possibly S. Brazil, to 
judge from the widely scattered stations represented in the herbaria, but 
evidently not often collected. It does not seem to be closely related to 
any other Stellaria described from S. America. The specimens seen have 
mostly been labelled “Stellaria media’’, so also originally HASSLER 12329, 
of which there are two sheets in Copenhagen. Later, HASSLER published 
this collection as ““Stellaria oligandra (FENzZL) HASSLER”’; no description 
was given, but the binomial was evidently based upon Stellaria media fs 
oligandra FeNzL. This, however, from the synonymy cited, includes the 
Alsine media of LiNNzus, the Stellaria media of Cyrirro, which is not 
identical with our plant, nor does the description given by FENzL fit. 
HASSLER misidentified his specimens, and on noticing, quite rightly, that 
what he believed to be Stellaria media B oligandra FENzL, could not be 
conspecific with Stellaria media as understood by him, and by South 
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American botanists in general, was led to raise FENZL’s variety to specific 
rank. Consequently, the binomial ““Stellaria oligandra’’ cannot be applied 
to the South American plant. 
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Morphological 


and Biological Studies on Torula compniacensis 


By ANNELISE KJOLLER 
Institute of Thallophyta, University of Copenhagen 


A description is given of the imperfect fungus Torula compniacensis RiCHON, with 
special regards to its cultural characters. The investigation demonstrated six diffe- 
rent stages of the fungus, and its taxonomie position is accordingly discussed. 


The material studied was found on a roof of asbestos-cement on a 
ligueur-factory at Dalby, Sjelland, June, 1959. The fungus appeared as 
widespread, black, soot-like coatings on the roof. Closer inspections 
showed that the top side of the roof was covered with confluent colonies, 
giving it a pulverulent, black appearance, on the underside were scattered 
spots of poorly developed colonies with indefinite margins. 

Miecroscopically the fungus consists of dark brown, globose, or barrel- 
shaped, one-celled chlamydospores, 6-8 u diam, singly, in pairs, or in 
short chains, with 1-2 large oil drops, walls thick and verrucose, supplied 
with rows of warts, Fig. |. Neither true hyphae nor conidiophores present. 

The species seems not previously recorded outside the Cognac-district 
in France and similar places in Belgium, where it appears on moist 
roofs and walls of cognac-distilleries, etc. 

Cultures were obtained on various media. Even after one year’s 
desiccation, germination of the chlamydospores took place without 
moistening, when spread on maltagar. Agars with sherry, alcohol, or 
prune-juice added gave no noticeable difference in germination, nor in 
growth. The fungus was kept in test-tubes and petri-dishes at 14°C in 
artificial light turned off at night. The microscopical examination was 
carried out directly on the agar-plates, after placing a cover-slip over a 
not too vigorously growing section of the colony. 

The morphology in culture was found to be extremely variable. The 
germination takes place after a week. The cell-walls of the chlamydospores 
burst, and hyphae are growing out, Fig. 1. They increase in length with 
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Fig. 1. Torula compniacensis. a. chlamydospores from the roof (Xx 1500); below 
germinated chlamydospores (X 1000). 


c. 10 mw a day, and become septated with rather long segments. Apex of 
the hypha is filled with small oil-drops or grains, and a faint striation is 
visible. Gradually the hyphae become richly branched, the cells in 
acropetal succession rounded, the striation more distinct, and a black, 
round colony is formed, with hyphae radiating in all directions. After a 
fortnight the cells in the middle of the colony become globose, with 
verrucose walls, and the chains are falling apart. The chlamydospores 
here developed are almost similar to those from the roof. After c. three 
weeks the colony will normally be covered with mucilage, giving it a 
shiny appearance. On perforating chlamydospores and greenish-yellow 
mucus stream out. 

When propagating these chlamydospores on agar-plates their dark, 
fragile outer wall normally bursts, and after two days theendospore 
germinates by budding, a spore-germination type also met with in 
certain yeast-species. (JORGENSEN 1945: 224, GUILLIERMOND 1912: 24) 
(Fig. 2). After a week each chlamydospore is surrounded by a colony of 
hyaline blastospores, finally enveloped in opaque mucilage. When exa- 
minating the agar-plates 2-3 months later lots of chlamydospores, singly 
or in short chains, were found and the colonies appeared dull and black. 
The original mucilage-cultures were left, too, for three months, and now 
showed that the mucus was practically dried up. The colonies were dull 
and black with a velvety surface, due to long chains of chlamydospores. 


Fig. 2. Torula compniacensis. Budding mucous chlamydospores. (x 1000). 


A few of the cultures differed from the description given above in 
developing a hyphal stage with dark blackish-violaceous aerial mycelium, 
as well as dark submerged mycelium, both consisting of septate, slightly 
branched hyphae, 2-5 u diam. and with oil-drops, Fig. 3a. These hy- 
phae were spread on agar-plates. After three days the hyphal fragments 
germinate with thin, hyaline, distantly septated hyphae, which in acro- 
petal succession were transformed into hyaline oidea (arthrospores), 
Fig. 3b. After a week the colony has the same submerged mycelium as 
in the above mentioned hyphal stage, but differs in developing a cot- 
tony, aerial mycelium. In older parts of the colony the submerged oidea 
form dark, smooth chlamydospores filled with oil-drops. The chlamydo- 
spores are septated (1-3 septa or muriforme), Fig. 3c. Upon drying up, 
the chains fall apart into a pulverulent mass. When spread these chlamy- 
dospores repeat the germination of the hyphal fragments and the follow- 
ing mycelial differentiation. 


When summing up the following stages are found: 


1. Chlamydospores, one-celled, dry, dark, verrucose, globose or barrel- 
shaped. Fig. 1. 

2. Chlamydospores, one-celled, mucous, dark, verrucose, globose. Fig. 2. 

3. Blastospores, mucous, hyaline to dark, smooth, sphaerical. Fig. 2. 

4. Aerial and submerged mycelium of sterile, septated, dark hyphae. 
Fig. 3a. 

5. Arthrospores, hyaline, globose to barrel-shaped. Fig. 3b. 

6. Chlamydospores, multiseptate, dry, dark, smooth. Fig. 3c. 


It is interesting to note that a fungus which on natural substrate is a 
typical Torula, in traditional concept, during continued cultivations on 
artificial media passes through several different stages. However, this 
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phenomenon is not abnormal. SKINNER et al. (1947, chap. 11) discuss 
variation in lower fungi, and indicate an ideal series of changes on 
long-continued cultivations, including yeast-stages as well as stages with 
submerged and sterile aerial mycelium, etc. The development of the so- 
called “black yeasts”, including Torula spp. (SKINNER et al. 1947: 112, 
Nicor 1957) resembles to some extent the here described development of 
Torula compniacensis, though they differ in some details. 

It is very important for the identification to know the variation of a 
fungus. After traditional classifications (SACCARDO 1884, VUILLEMIN 
1910) Torula compniacensis may be referred to different form-genera 
within Fungi Imperfecti. It seems, though, correct to choose the stage 
found on natural substrate as basic for the nomenclatoral placing. 
Hugnes (1953) uses the characters of conidiophore and conidium 
development to establish a system of Hyphompycetes divided into eight 
sections. Torula compniacensis seems to belong in his section [ B, charac- 
terized by a wide mycelium and conidia developing in acropetal succes- 
sion as buddings on simple or branched conidiophores. Also other 
Torula-species, f. inst. Torula ramosa FUCKEL, are placed here, though by 
HUGHES referred to Oidium. The type, Torula herbarum LINK ex FR. is, 
however, placed in the section VI, characterized by solitary conidia 
produced from minute pores in the conidiophore-walls. Later, TUBAKI 
(1958) modifies HUGHES’ system and is here inclined to transfer Torula 
herbarum to section I. 

According to ROUMEGUÊRE (1881) Torula compniacensis was first 
mentioned by the French pharmacist M. BAUDOIN in the middle of the 
last century: this mysterious soot-like production is limited to the district 
of Cognac, and .…. “la ville semble couverte d'un crêpe”. It was later 
studied by ROUMEGUÊRE and DURRIEU, and placed within the Torula- 
ceae under the name Xenodochus baudoini, but unfortunately they did 
not publish any description nor did they preserve the material. Further. 
according to ROUMEGUÊRE (1881), RicHON & Perir published an in- 
vestigation of the fungus in “Brebissonia”. They assumed, too, that it 
belonged to Torulaceae and proposed the name Torula compniacensis 
after the Latin name of the Cognac village. On account of the verrucose 
chlamydospores it is very closely related to 7. conglutinata CoRDA which 
occurs on branches and stems, and ROUMEGUÊRE and SACCARDO MOE ett) 
consider it as a variety of T. conglutinata. Later, in Fungi Gallici exsiccati, 
Cent. XVII, no. 1695, ROUMEGUÊRE gives it specific rank. 

The Danish find of Torula compniacensis was sent to Dr. S.J. HUGHES, 
Ottawa, who after a comparison with the type in ROUMEGUÉÊRE’s Fungi 
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Fig. 3. Torula compniacensis. a. hyphal stage. b. germinating hyphae with arthrospo- 
res. c. multiseptate chlamydospores. (x 1000). 


Gallici exsiccati confirmed the identification, but suggested it to be 
transferred to the genus Tueniolella HuGHes (HuGnes 1960, in litt), a 
genus including a. o. species previously referred to Torula (HUGHes 1958). 


SI 
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Hirsholmenes vegetation 


Af SOREN ODpuM 


Institut for systematisk botanik, Kebenhavns Universitet 


Der gives en oversigt over vegetationen pâ Hirsholm og de omliggende ubeboede 
ger. Siden OSTENFELD's undersogelse i 1902 er der sket betydelige endringer i 
floraens sammensetning, til dels som folge af fredningsbestemmelser. 


De smáâ ger, Hirsholmene, der ligger i Kattegat NO for Frederikshavn, 
har tidligere veret genstand for floristiske undersogelser, nemlig i 1902 
af C. H. OSTENFELD (1903) og 1 1903 af EUG. WARMING (1906). Hos OSTEN- 
FELD gives i afsnittet “De smâ Holme i Kattegat” en beskrivelse af de en- 
kelte gers vegetation tillige med en artsliste over de fundne planter. WAR- 
MING kommer i afsnittet om storstenet strand med eksempler fra Hirshol- 
mene og supplerer OSTENFELD'’s liste med yderligere nogle arter. I kortere 
og lengere perioder af somrene 195860 har jeg undersggt Hirsholmenes 
flora, og det folgende omfatter en kort oversigt over naturforholdene, en 
artsliste over de vilde og forvildede fanerogamer sammenstillet med OSTEN- 
FELD’s og WARMING’s fund; derpá et forsgg pâ en sammenligning mellem 
de gamle beskrivelser af vegetationen og dennes nuverende udseende, og 
til slut bemerkninger om nogle enkelte af arterne. Gen Deget, neermest 
land, er ikke taget med i undersggelsen. 

Hirsholmene udgores af den beboede Hirsholm (ca. 13 ha) og de ube- 
boede ger bestáende af den storste, Greesholm, der er sammenvokset med 
Pikkerholm og Kousholm, smáholmene Tyvholm og Kjolpen (ialt ca. 
23 ha), samt talrige stenrev uden vegetation af hejere planter. Fuglelivet 
er fredet ved justitsministeriets bekendtggrelse af 7. juni 1927, der er aflost 
af statsministeriets bekendtgorelse af 14. maj 1938, i henhold til hvilken 
Hirsholmene oprettes som videnskabeligt reservat i henhold til reservat- 
lovens $ 14. Endelig er holmene — bortset fra selve Hirsholm — naturfredet 
i henhold til naturfredningslovens $ 28 ved statsministeriets bekendtgo- 
relse af 19/6 1948. Uden for Hirsholms haver har jorden aldrig veret 
dyrket, og gresning har i tidligere tid kun fundet sted í beskedent omfang, 
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hvorfor man uden for den kulturpâvirkede jord neermest bebyggelsen pâ 
Hirsholm i hovedtrekkene mâ formode at have en naturlig vegetation. 

Jordbundsforhold: Den eldste dannelse er det stive, blâgrá Portlandia- 
ler fra sidste mellemistid (Skerumhede-havet); dette ligger bl. a. pá 
Hirsholms ostside og pâ Pikkerholm og Kousholm i eller neer overfladen 
og blottes stedvis ved kysten. Under sidste istid aflejredes morene med 
store blokke; de finere fraktioner af morenematerialet er senere blevet 
udvasket, og under den stadige landhevning, siden Litorinahavet dek- 
kede omrädet, er der aflejret marint grus og sand, dannet strandvolde og, 
i beskyttede bugter, marsk. Stranden udgores de fleste steder af de store 
blokke liggende i ler, sand eller grus. Strandvolde findes bla. pà Hirs- 
holms sydende og pâ Gresholmshagen. Sandstrand findes i bugten pá 
Hirsholms nordende, pâ Gresholm pá den estlige ende og ved den store 
nordvendte bugt, hvorfra flyvesand er blest op over en stor del af gen. 

En enkelt klimafaktor mâ nevnes: Vinden bleser frit over de lave oer 
(hojeste punkt 6 m o. h.); kun bag bebyggelsen pâ Hirsholm er der le 
for vestenvinden. Nâr bolgerne i sterk blest brydes mod stenene, bleser 
forstgvet saltvand ind over gerne. 

Der er en meget iejenfaldende forskel pâ vegetationen pâ Hirsholm og 
de gvrige ger. Pâ de ubeboede ger yngler et meget stort antal fugle, hoved- 
sagelig mâger, hvis sterke godning tydeligt preger vegetationen; sâledes 
findes et element af udpreget fosfat-nitrat-yndende arter her. Dertil 
kommer — dog ikke pâ Tyvholm og Kjolpen — en bestand af vilde kaniner, 
hvis gnaven og graven ogsâ indvirker pà vegetationen. Pâ Hirsholm er 
der kun fâ sofugle, der iser holder til pà de yderste pynter pâ nord- og 
sydsiden af gen, og kaninerne findes ikke her. Den naturlige vegetation 
er overordentlig broget og langt mere artsrig end pâ de andre oer. Ved 
bebyggelsen vokser der en mengde ukrudts — og ruderatplanter. 


Tab. 1. L de to forste kolonner er angivet de i 1902-1903 af OSTENFELD og WARMING 

fundne arter; de for Hirsholm noterede er krydset under H, de for de ubeboede ger 

noterede under G. 1 de to sidste kolonner er pâ tilsvarende mâde angivet de i 
1958-1960 fundne arter. 


1902 | 1958 1902 | 1958 

—1903 |[—1960 —1903 |—1960 

EEGA G, ESC ERG: 
Achillea millefolium.…… … … … se A UCEU TIDE zin 
Aegopodium podagraria..… SE ACTEDEN SERIE + Hit + 
Al entmlbidsssosssasssoe + Agrostermma githago … zi 
Agrimonia eupatoria...… ie Agrostis spica-venti …......…. Si 
Agropyrum junceum........... sie AAS TOLON ELN + Elk + 


Tab. I (fortsat). 
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| 1902 | 1958 1902 | 1958 
ee (1960 —1903 |—1960 
ECHEC ES GHG 

| | 
EANLONUISPN Ieren ape ed asss St GEN LAULEON ACER eis 
AID OECONN | see SE Cerastium caespitosum.. ie SE Se 
Allium scorodoprasum.…… … | F4 +) C.semidecandrum ….… dt + 
Alopecurus pratensis... zi Chamaenerium angustifolium …. zie 
Ammophila arenaria..… ele Ghenopodiundalbinnss enen si ie 
BAILGIEUSCHOI EN SDS |H iS CELLO CUI Ne EL SIE 
AMGEN DSR ATKEN ST Severn eene |+ |_Chrysanthemum segetum..……. is 
Anthoxanthum odoratum... dese sel  CAONUMOM eevsenass odes ae Sede Se 
ATIE ISCHSRSTLVOSTIISP NNT Se slap Sal CMK oaoveomaenorosoo ns ie ie 
Anthyllis vulneraria …......... 5e Gochleariardani case it ij 
A NEALNINTNUS NN enn te PSE CE OMOMUNG race sword der Si ig 
Arenaria serpyllifolia. | an ke |_ Conium maculatum... in ze 
AT INEN ON ORLUL ORN Se Sdise Sel COOS UNA anas si iS 
Armoracia rusticana... IE GESPUIS ie ij 
Artemisia absinthium Ei | Corynephorus canescens … sE 
ARCAM DOSIS rr eenen tete |H Grambernaritinon een + Ht + 
ADN Dee ad MOA SAE RE [+ it | Crataegus monogyna... Sea oP 
ARVUICONDS Renee eee ee Ei zE Gris VINES zin 
Asperugo procumbens.......... |H En Cynoglossum officinale... de d + 
BASTET ID OLIIUTMNeR evene nensnenekene nennen: | +|+ +) Cynosurus cristatus … zie 
DENON En ode Er | am nl el 
AULA Ra + H+ +} Dactylis glomerata...........… ie + + 
AD OU AIN El ere etsd ee Diplotasisnnnnalisnnnnnn en ie 
Leners sdvoarsens ahd kata 

| REL TLUSSOKENONLUSM NRN ENEN an See Se 

| | | Epilobium montanum ie 
BEUISNDENEN ISIN RNN | [5e |_Erigeronacer..… nnn ie 
BELON ONU OEE ee MEOPTIDE Me en 
botte veran SR steesteletee de Erophila verna.… EE 

| | __Euphorbia cyparissias ….....…. zin 
Gakilemnaritimdrnnnnnenens Eee + 
Calamagrostis epigeios....... + [+ (NG IJ Se EN + I= 
Campanula rapunculoides … | eis 
Crol Ds asses rsdidarr Hd +| Festucaarundinacea.........…. + + 
Capsella bursa-pastoris … Ae en Ee VAA vero Ba oo He A A + 
CORA ONDD ear seo sonde — RT UDLOR NAE Je Ht + 
CORET ga va ee sen sad + Ht +| Filipendula ulmaria..........……. + 
GRAISLON SNN NEN Leenen hellen - ENOSOI OVEN CORR NNNNR NRN + 
CHAM os este 0 Hon nie Se AUKE eee DaT JE 
Co OND nessasasssodsonde se Sd 
CER so sos soor orv adr at + -- GalEOPSTNOIL AOR N TENEN + 4 + 
BROLUD ACNE Neale — — GOUNOD ANNEN: 4 Alt + 
CelÜMMÜD so sasnosddendarursee + + EU ND HH Ht + 
Carlina vulgaris evene + GELANUNIATIO UCE de Hd + 
CUD GUAN gewas aosadsdadend + GUL oo veressoosdosdoer + 


Tab. I (fortsat). 
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1903 |-1960 1903 | 1960 
H G|H G H G|H G 
G. robertianum var. rubricaule. |+ —+| + WEGA oon gon dese dont de + 
Ge Mid ese soer oan ee de deler Myosurusmminintlssns sne EI 
ADMA sove ven wens ve Ein de 
oak MMM MM Tg ososen densan L_+H| _ Ornithogalum umbellatum...… + 
Gnaphalium uliginosum … ze js p 
BADAVENSON NIC RNR NN NRN 
Helianthus rigidus (®).… ze n, lele ie ee En 
Hieracium pilosella... Saki dine ENE tee ee Belen 
NU mbel GUT NNENNNN zie WAE lanceolata enen Jp 
Hole anotuss eeen ln P TR pi En 
Honckenya peploides … … … … Jp +) P. maritima... venen se aeliekie 
Hamulu n useeeen in Poa en, AAE Ni Kan 
HVOSCHAMUSMNI LENEN + Ht + £- den Ne KoRn 
Hypochoeris radicata.… + H+ Ns Hr HS bien E: 
Vuneustanticul aise nst + 4e es n Es B Ba 
TREO EEN ie See Sn Plam En ps 
heee a Potentillaranserinansnnn nnn de al 
VCH IA Bet A AA 50 si Sie 
DELE oee de ie Brenne een de oe 
ee E TSP ONE oe oa 0 overe ol ame 
EO ennen EF 5 Puccinellia maritima... ISF de Se 
Leontodon autumnale de zE Prana Saen die 
WEONURUSNCONTIACAN EN ain ze 
ONU GADDDe eo ders onse ze 
nen BONNIE ee eee. SE Ranunculdsacerssnnsnn ses se ESE Se 
jnaria vulgaris... a RRSCELN ALU ERNI TTE de 
Een en Ë 
Ur emotn eeN ENT — Rapistrum perenne … ij 
Botuseonmi cul tusen HH Ht | Rhinanthus minor. Ki 
Leende saas dont dE Rosa canina. sonen eneen KE zie 
Lyeium halimifolium.…… + + ts CaAESÙUS een ai a 
RI LULCOSUNR NEN ze Ei 
RMÜDEUSW ene even Se 
Aen ZE A Kn Rumextacelosan de ak 
en a RTAGELOSUL AEN + + 
MISTER + + Run Ea ie 
de 2e p 
Lorne ORE an ORNAOMES TCN + 
M. maritima var. inodora..….…… zE R. EE RA 
Miedieasollupulinas sss nnn Ee de a Dee ie 
Melondnidnaolbun enn + era a 
METU NEN EN Ie 
MUVOOS DDS roo er oase daa so de SUN ONNA NN EI 
MOM ve ons ordes de SCHOTOST RR EE EIS 
NAV OSOE NONE SIS zi ll RS SDLOCU TIDE ae aelsp de 


Tab. I (fortsat). 


| 1902 | 1958 1902 | 1958 
-1903 |—1960 | —1903 | 1960 
[ G|uH G| H G|H G 
Salicornia europaea … It Hit + Taraxacum cornieculatum....... + + 
SAUEOTLED ONIN | +| ziel AN LL OREN ene RN | dE 
SAUS |H + + | OEI 8 ave aas aad H - 
SUMOUGUSMI NN | — | — + TV OSDAORTEI SR —- + 
Sarothamnus scoparius.…… li OLD AD ONCE NN RIE 
SGP ESNN AN I S e ie LE OPD OTP KATENSIS ze 
Scorzonera hispanica 3e TOONT VEN SCHR EI de SE 
STEE IR EE se Sel OCO DES ENTER + + 
SRLEL ED UID Ne zele Sal WEN sers oan tno dor + 
SOON saas deedessdss + TI LASUET UT B Ie 
BSROISCOSUSI Nr este eee zi Lesse Bo AE ee A05 ie 
STUUR + Se TEREDONS Neer eere ee ele sE + + 
SEN ACHEUD AIS ie Mrislochinnmaritimnansnsnnn nn 
Ss iedee deed ard: de Sese 5 WUST ass voo oss + de 
SUM enesasarsearsderr IS 
ONEENS INR | + ne SAREL as dendeops tga eee 
Sisymbriumaltissimum … En | ee pe he 
S.officinale. ve. | ar ze | Valerianella locusta + 
S. sophia .......v.vevennneenn Sr kn HerDaSseUN ADS eers. + Ri 
Solanum nigrum. [EE + VEKONICAFAENESTISV Rr teren Je 
SOMCHASTURVENSTSEN ENEN zeeen an de 
SROLENACEUS RN pg TA ee ettale ar ln if hale sveroosonvensne de See 3e 
Spergula arvensis ens an DUMON BOD USR zie 
Spergularia marginata. [FE en che Wera angustifolia saven sn Ji 
MADE EEE TEE in | Se Sel VESCHICCOEEN ERA er ! 
Stachys palustris... | Ie | IE VALOEN VOTES EN EN si 
Stellaria graminea ae ka EO VOLK CNN en een + 
Da MEN re oven aaan gend Haat Ie er El V. tricolor var. maritima … … + + 
Sm He da asddaade: aken has + 
Symphythum peregrinum..…… | [+ EO DRTADDAIDD orn an handen de 5e 


Af forskellen mellem den gamle og nye floraliste og ved at sammenligne 
OSTENFELD’s beskrivelser med vegetationens udseende idag, kan det ses, 
at vegetationen i nogen grad har eendret sig i de forlabne 50 ár. OSTEN- 
FELD neevner, at undersogelsen af Gresholm har veret grundig, sá her 
skulle gode muligheder for en sammenligning mellem for og nu vere 


tilstede. Af artslisten kan det ses, at 18 arter, som OSTENFELD noterede, 


ikke har kunnet genfindes, mens 24 andre er kommet til. 1 den almindelige 
beskrivelse af Gresholmen angiver OSTENFELD, at vegetationen pá gens 
hojere del domineres af Ammophila og visse steder har karakter 


af grâ klit med Carex arenaria, Galium verum, Agrostis tenuis, Armeria, 
Festuca ovina, Corynephorus, Rumex acetosella og Cladonia rangiferina. 


5 Bot. Tidsskrift, bd. 57, hft. 1 
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Heraf er nu Festuca ovina, Corynephorus og Cladonia rangiferina for- 
svundet, og Hieracium pilosella, H. umbellatum og Hypochoeris radicata, 
som findes i den gamle artsliste og ogsá horer hjemme i dette samfund, 
er ligeledes forsvundet; Geranium sanguineum, der er en af de alminde- 
ligste arter pâ Hirsholm, vokser heller ikke pá Gresholm mere. OSTEN- 
FELD anforer endvidere, at Urtica dioeca findes i fà eksemplarer pâ eens 
midte; men denne art danner nu tette bestande over hele Gresholm, og 
af andre krevende arter har bl. a. indfundet sig Urtica urens, Poa annua 
og Solanum nigrum. Ogsà Cynoglossum officinale er kommet til og op- 
treder stedvis i stor mengde. 

Denne endring af vegetationen er sikkert en folge af fuglefredningen, 
der medforte en betydelig stigning i antallet af ynglende fugle med deraf 
folgende forogelse af mengden af godning. Mens fugletallet inden fred- 
ningen láâ pâ 10.000 par, var det 1 1944 oppe pá 18.000 (SALOMONSEN, 
1945). 

For Hirsholms vedkommende er en sammenligning mellem for og nu 
vanskelig, idet OSTENFELD oplyser, at undersogelsen af denne @ ikke har 
veeret seerlig grundig. Mange af de arter, som kun stâr i den nye liste, kan 
derfor meget vel have vokset pâ Hirsholm, da de tidligere undersogelser 
fandt sted. De i den gamle liste opforte arter, der ikke har kunnet gen- 
findes, er blevet omhyggeligt eftersogt og mâ derfor regnes for forsvundne. 
1 de sidste ârtier af forrige ârhundred blev betydelige mengder af de store 
blokke hugget og fjernet fra gerne, iser fra Hirsholms ostside, hvor leret 
blev delvis blottet. Et fotografi herfra hos WARMING viser sâledes, at der 
pâet stort areal, som nu er dekket af tet vegetation, dengang kun vokse- 
de fä, spredte planter. Siden da har der her kunnet finde en ny indvandring 
sted, inden plantesamfundet stabiliserede. Blandt de arter, der savnesi den 
gamle liste, er da ogsâ nogle af de fugtighedskrevende arter, der i dag 
vokser pâ leret pâ Hirsholms ostside (bl. a. Filipendula ulmaria, Holcus 
lanatus, Alopecurus pratensis og Viburnum opulus). 


Kort oversigt over de nuverende vegetationsforhold: 

Hirsholm: Pâ de hevede strandvolde pâ sydenden er de almindelige 
arter Crambe maritima, Sedum acre, Armeria maritima, Honckenya 
peploides, Silene maritima, Rumex crispus, Galium aparine, G. verum, 
Cochlearia officinalis og C. danica. Hvorledes vegetationen er sammensat 
langs den storstenede strand afhenger af‚ hvilket materiale, der ligger 
mellem og under blokkene. Er det overvejende grus, findes de samme 
planter som pâ strandvoldene. Hvor leret udgor underlaget, har vegeta- 
tionen karakter af strandeng overvejende med Juncus gerardi, Plantago 
maritima, Glaux maritima, Suaeda maritima, Aster tripolium, Spergularia 
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marginata, S. salina, Puccinellia maritima, P. retroflexa, Scirpus maritimus, 
Festuca rubra, Potentilla anserina og Artemisia maritima. Smukt zone- 
dannende strandeng pà sandet-dyndet bund findes i den nordre havne- 
bugt. Pâ lerbunden findes umiddelbart bag den egl. strandvegetation 
flere steder et belte, hvor Agropyrum repens dominerer, og to steder stâr 
der store bestande af Phragmites communis. Hvor store tangmeengder 
skyller op, dominerer Arriplex litoralis og A. hastata, og i tilknytning til 
tangbelter ses ogsâ ofte Sonchus arvensis. Pâ sandstrand pâ eens nord- 
ende vokser Arriplex litoralis og Salsola kali og hojere oppe mest Elymus 
arenarius. Pâ de yderste pynter, hvor mäâgerne goeder en del, findes bl. a. 
Beta maritima og Matricaria maritima 1 storre mengde. 

Over strandvegetationen er floraen pá den neringsrige, lerede bund pâ 
gstsiden domineret af Avena elatior, og almindelige arter er tillige 
Anthriscus silvestris, Geranium sanguineum, Galium verum, Rubus caesius, 
Lathyrus pratensis, Festuca rubra, Potentilla reptans, Rosa canina og 
stedvis Carex riparia og Geum urbanum. Pâ gens nordlige og sydlige ender 
er vegetationen mere torbundspreget med Festuca rubra, Galium verum 
og Geranium sanguineum som vigtigste arter. Almindelige er tillige 
Avena elatior, Agrostis tenuis, Bromus mollis, Carex arenaria, Elymus 
arenarius, Plantago lanceolata, Achillea millefolium, Trifolium arvense, 
Convolvulus arvensis, Lolium perenne og Rosa canina. Ved bebyggelsen 
vokser et stort antal ukrudts- og ruderatplanter, hvoraf nogle gamle 
lege- og kulturplanter má opfattes som relikter fra tidligere dyrkning; 
de 1-2 ârige forekommer kun, hvor de ovre jordlag forstyrres. Det drejer 
sig om Leonurus cardiaca, Conium maculatum, Cynoglossum officinale, 
Hyoscyamus niger, Euphorbia esula, Symphytum peregrinum, Armoracia 
rusticana, Scorzonera hispanica, Artemisia absinthium og Humulus lupulus. 
Lycium halimifolium vokser pá og ved de fleste af stengerderne. 

De ubeboede ger: Ved stranden findes her hovedsagelig de samme 
arter som pá Hirsholm, idet hyppigheden dog for nogles vedkommende 
er en anden. Crambe maritima, Beta maritima og Silene maritima optreder 
kun sparsomt, og Sedum acre findes ikke her pá gamle strandvolde; Ru- 
mex crispus, Matricaria maritima og Galium aparine er derimod mere 
almindelige. Pâ Gresholms sydside findes en stor sandflade med strand- 
engsvegetation. Den oversvömmes ved vandstand over normalt hojvande, 
og vandet laber ved faldende vande sammen i nogle brede, delvis aflobs- 
lose render; i torkeperioder er overfladen i disse render og pâá fladens 
lavere, nesten vegetationsfrie partier dekket af hvide skorper af fugle- 
gedning og salt; páâ disse steder vokser Salicornia europaea i ret stor 
mengde samt Puccinellia maritima. Pâ fladens hejere dele er der stedvis 
en tydelig zonation, og de almindeligste arter er her Suaeda maritima, 
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Matricaria maritima, Juncus gerardi, Agrostis stolonifera, Festuca rubra, 
Glaux maritima, Atriplex litoralis, Spergularia marginata og S. salina; 
her findes ogsâ Polygonum aviculare i en kraftig, bredbladet type samt 
P. lapathifolium. 

Pá den hojere bund adskiller vegetationen sig som neevnt vesentligt 
fra Hirsholm. Pâ den ryg, der overvejende med ler som underlag strakker 
sig gennem midten af Gresholm, Pikkerholm og Kousholm, dominerer 
Avena elatior, stedvis sammen med Anthriscus silvestris og Agropyrum 
repens. Hvor de ovre jordlag er sand, dominerer Ammophila arenaria, 
Carex arenaria og Elymus arenarius. Overalt pâ Gresholm og Pikkerholm 
er der tette bestande af Urtica dioeca. De almindelige arter er desuden 
Agrostis tenuis, Galium verum, Stellaria graminea, Cerastium caespitosum 
og C. semidecandrum. Et fladt parti midt pâ Gresholm er domineret af 
Anthoxanthum odoratum, Rumex acetosella og Carex arenaria. Pâ Pikker- 
holms hejeste del kan ses en serpreget bevoksning af Sedum telephium, 
Armeria maritima, Achillea millefolium og Stellaria graminea; sammen 
hermed vokser bl. a. Cirsium arvense, Galium verum, Campanula rotundi- 
folia, Lotus corniculatus og Allium scorodoprasum. Ved Ride-kolonien 
(Rissa tridactyla) pâ Tyvholm er godningsfaktoren ekstrem, og neermest 
stenene med redepladser danner fede, overdimensionerede planter af 
Beta maritima, Polygonum aviculare og Atriplex patula en tet og frodig 
bevoksning. Pâ den ganske lave Kjolpen udgores vegetationen af en del 
af de tidligere neevnte strandplanter. 

Kaninernes gnaven influerer tilsyneladende ikke pá vegetationens 
sammensetning. Neer deres huller afsliber og afgnaver de pletvis alt, uden 
hensyn til hvilke arter der stâr, og nipper ellers lidt her og der; ojensynlig 
er den eneste plante, de har seerlig forkeerlighed for, Atriplex litoralis. Man 
kan dog ikke se bort fra den mulighed, at nogle planter, som mâske er spe- 
ciel delikatesse for kaniner, ville have vokset pâ Greesholm, hvis kaninerne 
ikke havde veret der. Derimod spiller det sikkert en rolle, at deres roden 
i jorden — 1 forbindelse med tilstedeverelsen af fuglegodningen — kan fà 
forholdene til at minde om dyrket jord, sâledes at enârige anthropocho- 
rer, som f. eks. Urtica urens, kan fâ fodfeste. 


Bemerkninger: 


Fragaria viridis, der ikke tidligere er fundet nord for Limfjorden, 
vokser pâ tor bund med lav vegetation pâ Hirsholms sydende, hvor den 
breder sig hurtigt vegetativt. Ligusticum scoticum, der voksede pâ Hirs- 
holms ostside, er nu forsvundet, idet det sidste eksemplar forsvandt i 
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vinteren 1959. Nu afdode semenarielerer AHRENT OTTERSTROM holdt i 
mere end 30 ár oje med de fâ planter, der fandtes, og iagttog, at der trods 
rigelig frosetning aldrig kom nye individer. De 7 stauder, der fandtes 
for 15 ár siden, er forsvundet pà naturlig vis, idet de efterhânden enten er 
gâet ud eller er skredet { havet pá de steder af kysten, hvor nedbrydningen 
sker hurtigst. T LANGE’s flora fra 1851 og i dens folgende udgaver 
anfores Ligusticum som voksende pâ Tyvholm og Gresholm, men ikke 
pâ Hirsholm. Rapistrum perenne findes nu kun ganske fá steder i landet; 
pâ Hirsholm har der ner havnen i mange ár stâet et enkelt, meget stort 
eksemplar. Senecio viscosus viste sig for to âr siden pà Gresholm og 
breder sig nu hurtigt. Sisymbrium sophia optreder pâ Gresholm som 
strandplante, idet den vokser talrigt pâ strandvolde pâ den nordestlige 


pynt. 
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Lys- og skyggeblade hos Hedera helix 


Af H. C. HANSEN 


Universitetets plantefysiologiske Laboratorium 


Hedera helix danner bâde lys- og skyggeblade og mellemformer afhengig af belys- 
ningen under bladets udvikling. Forskellen i udviklingen af palisadevev svarer til 
forskelle i fysiologiske processer. Respirationsintensiteten er afhengig af de under- 
sogte blade. Forskellen mellem lys- og skyggeblade er sterre mâlt pr. 50 cm? blad- 
areal end mâlt pr. 1 g friskvegt. Ved sammenligning mellem respirationen i 
blade af Hedera helix og andre planter mä bladenes lysbladkarakter derfor angives. 


NORDHAUSEN’s definition páà lys- og skyggeblade, som almindeligvis 
citeres i leereboger, siger, at forskellen pâ disse blades anatomiske struktur 
viser sig 1, at lysbladet har 2-3 lag palisadeceller, medens skyggebladet 
kun har eet lag. Dette gelder dog ikke arter, der er tilpasset sterk belys- 
ning, idet nogle af palisadecellerne hos dem er udelte i hele palisade- 
vevets tykkelse som f. eks. hos bog (HANSEN 1959, 1961). Derimod 
stemmer denne definition med forholdene hos planter, der som Hedera 
helix L. er tilpasset til at vokse 1 skygge. 

Hedera helix findes pâ mange forskellige voksesteder og i mange for- 
skellige former (NILAUS JENSEN 1948-1957): bredende sig over skovbun- 
den, klatrende op i treer, pâ nordvendt mur eller som pynt i et merkt 
hjorne, men alle disse former, hos hvilke storrelsen af de fysiologiske 
processer varierer sterkt, har det tilfelles, at deres blade er preget af 
den belysning, de vokser under. De har mere eller mindre udpreget 
lys- eller skyggeblade, som det ses pà fig. 2 til fig. 6. Denne tilpasning til 
belysningen pâ voksestedet muliggores ved, at det lige udfoldede blad er 
udifferentieret som pâ fig. 1, hvoraf ogsá folger, at mellemformerne 
mellem de ekstreme lys- og skyggeblade er de hyppigste, idet den mere 
moderate belysning er den almindeligste pâ Hedera’s voksesteder. 

Til den anatomiske forskel í palisadevevets struktur og tykkelse svarer 
forskel 1 forholdet areal: veegt og i fysiologiske processer, sâledes som 
det fremgâr af tabel 1. De forskellige blade, der benyttedes til de bestem- 


Fig. 1. Udifferentieret blad, der lige er udfoldet og ikke har fâet sin endelige struktur. 
Fig. 2. Blad, der er udvokset i fuldt dagslys. Bladet tykt med 2 lag langstrakte 
palisadeceller. — (Xx 270). 


melser, som er gengivet i tabel 1, blev taget 1 forskellig hojde fra samme 
plante, der voksede op ad en nordvendt mur. De nederste blade blev 
yderligere beskygget af foranstâende buske. 

Blade fra grene, der var vokset op over muren og derfor fik mere lys, 
viste en udviklet struktur med 2-3 lag palisadeceller og en tykkelse, der 
var sterre end mikroskopets synsfelt. Det var udpregede lysblade, som 


Tabel 1. Respiration og areal i forhold til vegt hos Hedera helix. Friskvegt pr. 50 
cm? bladplade ensidig mâlt og respiration ved 20°C pr. 50 em? bladplade ensidig mált. 


$ Respiration 
Belysning pâ vokse- | | Friskveegt pr. 50 cm? 
stedeti % af fuldt Struktur pr. 50 cm? bladplade 
dagslys 5 mg CO, pr. time 
100 fig. 2 1,60 0,86 
6 — 3 1) 0,67 
4 ER! 0,96 0,59 
2) = 5 0,78 0,44 
0,8 TD 6 0,68 0,32 
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Fig. 3. Blad, der er udvokset i 6% af fuldt dagslys. Palisadecellerne kortere end 

fig. 2, hvorfor bladet bliver tyndere. Fig. 4. Blad, der er udvokset i 4% af fuldt 

dagslys. Overste lag af palisadeceller er korte. Andet lag palisadeceller er rund- 
agtige. — (X 270). 


vist i fig. 2. De blade, som blev plukket lengere nede pâ muren, hvor 
belysningen var mindre pâ grund af de foranstâende buske, havde fra 
2 lag palisadeceller í fig. 3 til nesten isodiametriske celler, som ses pà 
fig. 5. Tykkelsen aftog samtidig. 

Fig. 6 er et blad fra en plante, hvis grene voksede henad jorden under 


Tabel 2. Hedera helix. Areal og respiration hos bladplader udvokset i forskellig 


belysning. 
Belysning pà vokse- ten een pr. 1g 
stedet i % af fuldt Struktur pr. 1 g lS hee: 
en anke mg ‘eo; pr. time 
plader 

100 fig. 2 31,3 0,54 

6 - 3 41,0 0,54 

ei) — 4 5 0,61 

2 =d 64,2 0,56 

0,8 =6 70,6 0,49 
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Fig. 5. Skyggeblad udvokset i 2% af fuldt dagslys. Her er ogsá gverste lag palisade- 
celler nesten isodiametriske. Fig. 6. Skyggeblad udvokset i 0,8% fuldt dagslys. 
Palisadecellerne runde, bladet tyndt. — (x 270). 


en stedsegrgn bevoksning, hvorunder der var dyb skygge. Som det frem- 
gâr af mikrofotografiet, er det et udpreget skyggeblad med svagt udvik- 
let palisadeveev. 

Sammenligner man de forskellige blades anatomi og fysiologi, ses at 
begge er afhengige af den belysning, som bladet er udvokset under. 
Blade, der er udvoksede under en anden belysning, har en til denne 
belysning svarende anatomi og fysiologi. 

Nár man undersgger respirationsintensiteten í bladene af en bestemt 
planteart, bor man undersoge alle de mulige bladtyper fra de mest 
ekstreme skyggeblade til de mest ekstreme lysblade. Hos Hedera helix er 
den hejest mâlte verdi 0,86 mg CO» pr. 50 cm? bladplade pr. time 
ved 20°, d.v.s. 168% storre end den laveste verdi 0,32 mg. Derfor er an- 
givelse af blades respirationsintensitet uden verdi, nár ikke samtidig 
bladets lysbladkarakter er angivet (PisEK & KNAPP). 

Anvender man derimod de yderverdier, hvorimellem respirations- 
intensiteten ligger — hos Hedera helix sâledes 0,86-0,32 mg CO» pr. 
50 cm? bladflade (ensidig mált) pr. time ved 20° — har man et udtryk, 
der kan danne grundlag for sammenligning med andre planter. 
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Udregnes respirationen pr. 1 g friskvegt, som vist i tabel 2, er varia- 
tionen mindre, den hojest mâlte verdi for respiration er 0,61 mg CO» 
eller 24% hojere end den mindste mâlte verdi 0,49 mg. 

Hverken det tykke lysblad med det kraftigt udviklede palisadevev 
eller det tynde skyggeblad kan opná samme respiration pr. 1 g friskvegt, 
som det til moderat skygge tilpassede blad. Udregnet pr. bladfladeenhed 
har derimod det tykke lysblad med sit veludviklede palisadevev den 
stoerste respiration. 


Sun- and shade-leaves of Hedera helix 


Hedera helix has sun- and shade-leaves and also intermediate forms 
according to the illumination under which the leaves unfold. The differ- 
ence in evolution of palisade tissue corresponds to the difference in 
physiological processes. The rate of respiration depends on the leaves 
which are examined. Measured per 50 cm? leaf-area the difference 
between sun- and shade-leaves becomes greater than per 1 g freshweight. 
Therefore if one wants to compare the respiration in leaves of Hedera 
helix with that of other species it is necessary to state the light-conditions 
under which the leaves have developed. 
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Dansk Botanisk Forening 


Meddelelser 


Olaf Hagerup 


29. september 1889—22. marts 1961 


HAGERUP fgdtes i Balling ved Skive, hvor hans far var prest. Under hans opvekst 
skiftede hans far imidlertid gentagne gange embede, fgrst til Ringive vest for 
Vejle, derefter til Damsholte pâ Mgen og endelig til Gamborg pá Fyn. Der er 
ingen tvivl om, at kendskabet til disse vidt forskellige egnes natur har haft betyd- 
ning for udviklingen af hans natursans. Efter prelimingeereksamen var han en tid i 
snedkerlere og i gartnerlere; men efter et ophold pâ Askov hejskole fik han Iyst 
til at studere og blev 1911 student fra Dgckers kursus. Han tog da fat pâ det 
botaniske studium og blev mag. scient. 1923. Han havde fra den tidlige ungdom 
en betydelig udlengsel og allerede i studietiden foretog han lange rejser. 191617 
rejste han jorden rundt og opholdt sig et ár pâ Sumatra hos sin broder, der var 
ansat der som ingenigr. [ 1922-23 var han pá Fergerne. Senere var han to gange 
i Groenland, nemlig 1924 i Ost-Gronland og 1925 i Vest-Gronland. Endelig deltog 
han i 1927-28 i prof. OLUFSEN’s ekspedition til tropisk Vestafrika, hvor han bâde 
opholdt sig í grkenegne (Timbuktu) og tropisk regnomrâde (Nigeria) under meget 
vanskelige klimatiske forhold. Ved disse rejser fik han et for en botaniker used- 
vanlig alsidigt indtryk af vegetationen under forskellige klimatiske forhold og fik 
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kendskab til meget uensartede vegetationstyper. Det mâ endelig nevnes, at han 
1947 opholdt sig pâ Fergerne et helt âr, hvor han bl.a. studerede bestovnings- 
forhold (vandbestevning, Thrips-bestevning). 

Efter eksamen var han i korte perioder knyttet til Landbohojskolens Arveligheds- 
laboratorium og ved Docent STAMM's laboratorium for histologi og embryologi. 
Han lerte her grundigt mikrotomteknik, som han flittigt brugte í sine senere 
arbejder. 1 ârene 1929-35 var han assistent ved Farmaceutisk hojskole. 1930 dispu- 
terede han for doktorgraden pâ en af handling om klatretrâdene hos Cucurbitaceer 
og Passifloraceer. 1 1935 ansattes han endeligt som inspekter ved Universitetets 
botaniske museum, et embede som han bekledte til han faldt for aldersgrensen 
IOS, 

Til dette embede var han pâ flere mâder velegnet. Hans sprogkundskaber var 
gode, og gennem sine rejser havde han leert adskillige kolleger i fremmede lande 
at kende personligt. En af hans betydeligste indsatser for museet var, at han efter 
anden verdenskrig pâ kort tid fik de afbrudte forbindelser med fremmede museer 
genoprettet. Allerede under studiet fattede han interesse for havalgefloraen, og 
han var en lang ârrekke en fortreffelig leerer ved Universitetets havbiologiske 
kursus, hvor han ikke alene underviste i algologien, men pâ talrige ekskursioner 
lerte de studerende egnens landvegetation at kende, fortrinsvis omkring Frederiks- 
havn. 

Hans videnskabelige arbejder var spredt over en rekke forskellige omrâder. 
Flere afhandlinger er direkte resultater fra hans rejser, iser Afrikarejsen, sâledes 
om Skermakacierne og de RAUNKIZR’ske biologiske typer i floraen omkring 
Timbuktu. Bestovningsforhold har han studeret i Afrika, pâ Fergerne og hos 
Orchideer og andre planter herhjemme. Han bestemte kromosomtallet hos mange 
planter, bl.a. fra Timbuktu og fandt blandt dem talrige polyploider, hvilket forte 
til den teori, at sâdanne var seerligt rustede til at tâle et ekstremt klima. Herom 
skrev han flere afhandlinger. En serie arbejder er af morfologisk-fylogenetisk ind- 
hold, nemlig hans forklaring pà grankoglens bygning og hans forsog pâ at trekke 
linien op til visse fanerogamgrupper. HAGERUP interesserede sig sterkt for mosser 
og skrev et par afhandlinger om mossernes vekst âret rundt. Han var ogsâ en 
dygtig fuglekender og har skrevet et par mindre arbejder om fugles biologi. 

Ved siden af sin videnskabelige virksomhed var han en flittig forfatter af popu- 
lere artikler, i hvilke han ofte gav en let tilgengelig fremstilling af sine viden- 
skabelige resultater. 

Hans sidste verk blev »Botanisk Atlas« 1 og IL, som han udgav i forening med 
VAGN PETERSSON. Denne tegnede habitusfigurerne af alle fanerogamerne og HAGE- 
RUP en mengde detailfigurer til 1 del. 1 II del, der omhandler negenfroede, bregner, 
mosser etc. har HAGERUP tegnet habitusfigurerne af mosserne pâ monstergyldig 
mâde. Han var en serdeles habil tegner, og alle hans arbejder er fortreffeligt 
illustrerede. Han var serdeles villig til at hjelpe andre, og mange kolleger har 
nydt godt af hans tegneevner. 

HAGERUP var sterkt kristeligt indstillet. Han deltog med iver i kirkeligt og 
socialt arbejde og var f.eks. en hyppig indleder af diskussioner i Koefoeds skole. 

Han var gift med Erse HAGERUP, f. Larsen, som selv havde studeret naturhistorie 
og var ham en god stotte sâvel i hans hjem som i hans videnskabelige arbejde. 


JOHSs. BOYE PETERSEN 
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Udnevnelser: 


Cand. mag. Bopir LANGE er fra |. april 1961 ansat som amanuensis ved Dan- 
marks Farmaceutiske Hojskole’s botaniske laboratorium. 

Mag. scient. SVEND TH. ANDERSEN forsvarede den 27. april 1961 sin afhandling 
„Vegetation and its environment in Denmark in the early Weichselion glacial 
(last glacial)« for den filosofiske doktorgrad. De officielle opponenter var lektor, 
statsgeolog, dr. phil. Jons. IVERSEN og professor, dr. phil. TH. SORENSEN. Ex audi- 
torio opponerede dr. phil. S. A. ANDERSEN. 

Cand. pharm. & mag. scient. KNup Veur BY forsvarede den 30. maj 1961 sin 
afhandling: »Fotosyntesens primere induktionsfenomen« for den filosofiske dok- 
torgrad. Officielle opponenter var professor, dr. phil. E. K. GABRIELSEN Og pro- 
fessor, dr. phil. Derrev MÜrrer. Ex auditorio opponerede professor, dr. phil. 
E. STEEMANN NIELSEN. 


Legater: 

Botanisk rejsefond har i 1961 uddelt folgende portioner: 
Amanuensis, cand. mag. ALFRED HANSEN 200 kr. — Forärsfloret pâ Anholt. 
Cand. mag. BERTEL HANSEN 200 kr. — Kongens Have ved Draved. 
Viceskoleinspektgr M. P. CHRISTIANSEN 300 kr. — Rubus i Danmark. 


Rejser: 

Amanuensis, cand. mag. TYGE CHRISTENSEN er efter invitation fra The Marine 
Biological Laboratory, Woods Hole, Massachusetts, ansat som underviser pâ la- 
boratoriets havbiologiske kursus i sommersemestret 1961. 

Provisor, cand. pharm. Sv.-E. SANDERMANN OLSEN rejser den 1. august 1961 til 
Mindanao for at stede til den danske indo-pacifiske ekspedition (Noona Dan- 
ekspeditionen). Senere vil ogsâ afdelingsleder, dr. phil. M. Kore slutte sig til 
ekspeditionen. 


Dgedsfald: 
Professor, dr. phil. Kar GRAM er afgâäet ved deden den 26. juni 1961. 


Anmeldelser 


Handbuch der Pflanzenphysiologie — Encyclopedia of Plant Physiology. Udgivet af 
W. RUHLAND i samarbejde med E. AsHBY, J. BONNER, M. GEIGER-HUBER, 
W. O. JAMES, A. LANG, D. MürreRr og M. G. SrTÂrFELT. Bd. 11: Hetero- 
trophie, redigeret af Kurt Mornes, XXV +1033 s., 330 figurer, 1959.—Bd. 5: 
Die COz-Assimilation, i 2 halvbind, redigeret af A. PIRSON: del 1, XL +1014 s., 
331 figurer, 1960; del 2, XVI+868 s., 309 figurer, 1960.-Bd. 12: Pflanzen- 
atmung einschliesslich Gärungen und Süurestoffwechsel, i 2 halvbind, redigeret 
af JOHANNES WorrF: del 1, CCLXXX 1121 s., 1 planche (portret af WILHELM 
RUHLAND), 137 figurer, 1960; del 2, XX1421 ss, 215 figurer, 1960. — 
Springer-Verlag, Berlin. Pris: bd. 11, kr. 471,20; bd. 5, kr. 1007,—; bd. 12, 
kr. 1136,20. 


Professor, dr. WILHELM RUHLAND, hândbogens hovedredakter og initiativtageren 
til dens udgivelse, dsde den 5. januar 1960 og hedres i en nekrolog af H. UrLRICH 
i begyndelsen af bind 12/1 (side V-XXXII). RUHLAND opnâede pâ en enkelt artikel 
neer at ferdigredigere 12 bind af de 13, der omhandler plantefysiologiens almene 
grundlag samt planternes stof- og energiskifte. Af de fem bind, der er planlagt 
til behandling af veekst, udvikling og bevegelser nâede kun et enkelt halvbind (17/1) 
at blive udgivet inden hans ded. Man kunne have undt WirHeLM RUHLAND, der 
til det sidste, i sin alders 82, âr, deltog aktivt i redaktionsarbejdet, endnu et par 
ârs levetid for at se hovedindsatsen i et mere end tresärigt, overordentlig virksomt 
forskerliv afsluttet. 

Om häândbogens plan og stoffets tilrettelegning, om fordele, mangler og fejl, 
som udspringer heraf, henvises til tidligere anmeldelser i dette tidsskrift (53: 
359-361, 1957; 55: 67-69, 1959 og 55: 353-354, 1960). Her kun en kort omtale 
af de nytilkomne bind, der har beriget hândbogen med tet ved 6000 sider. 

Bind 11 handler om heterotrofe planter, d.v.s. planter, som er henvist til at 
ernere sig helt eller delvis af organiske forbindelser i hele deres udviklingsperiode. 
K. Morres indleder med en historisk redegorelse for heterotrofibegrebet i dets 
forskellige afskygninger. Der opstilles en oversigt over planterigets ernerings- 
former (lidt skeemmet af en fremtredende trykfejl), hvor inddelingen dels bygger 
pá planternes anvendelse af energikilder, dels pâ deres evne til at kunne syntetisere 
forskellige livsvigtige stoffer. Fremgangsmâden giver ikke nogen elegant losning 
pâ inddelingsproblemet, men kan vere ganske nyttig, fordi den âbner lesernes 
ojne for problemets forskellige sider og afslerer lidt af mangfoldigheden bag de 
màâder, hvorpâ planterne erneringsmessigt opretholder livet. De store variations- 
muligheder, der foreligger, understreges yderligere i en artikel om génkontrollerede 
eendringer i svampe- og bakterie-mutanters synteseevne og de deraf affodte krav 
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til speciel ernering (HENRY J. Voer og DAvip M. BONNER). Andre artikler, som 
beskeeftiger sig med mere almene fysiologiske sporgsmâl hos heterotrofe planter, 
handler om kulturproblemer og om enzymatiske ejendommeligheder. Den danske 
veekststofforsker Niers NIELSEN (f 1960) har bidraget med en afhandling om 
kvelstofheterotrofi. 

De heterotrofe planters biologi og specielle fysiologi er behandlet i et afsnit, 
som omfatter 15 sterre og mindre afhandlinger. Her findes der artikler om kod- 
edende planter, om svampe, slimsvampe og andre râdplanter, om symbiose og 
snylteliv í forskellige systematiske grupper. A. QuispeL har skrevet om laver, 
Erras MELIN om mycorrhiza og L. TÓTH om samliv mellem planter og dyr. Andre 
afsnit har artikler om jordens mikrobiologi (H. L. JENSEN) og humusproblemer. 
H. L. JENSEN slutter med en artikel om de heterotrofe planters betydning for 
stofkredslgbet i naturen. 

Bind 5, som handler om planternes kuldioxydassimilation, sâvel den fotosyntetisk 
betingede som den kemosyntetisk betingede, udkom i forâret 1960, lenge efter 
den planlagte udgivelsestid. Bindredaktoren A. PrRSON har haft stort besver med 
stoffets ordning, fotosynteseforskningen har i de sidste ti til femten ár, iser efter 
at biokemikerne og biofysikerne har viet dette forskningsfelt deres fulde interesse, 
undergâet en enorm udvikling. Den store stofmengde har medfort, at bind 5 har 
mâttet deles i to halvbind. 

I det forste halvbind finder man en rekke artikler om fysisk-kemiske egenskaber 
hos kuldioxyd og om dette stofs forekomst i naturen i fri og bunden form. Her 
behandler E. STEEMANN NIELSEN endvidere spgrgsmâlet om planternes optagelse 
af kuldioxyd. Hovedtemaet, de gronne planters fotosyntese, slâs an med en historisk 
indledning af W. E. Loomis og denne efterfglges af en artikelserie, der behandler 
de mange metoder, der anvendes til fotosyntesemâáling hos vand- og landplanter. 
Her indfgjes ogsá en artikel om dyrkningsteknik for encellede alger (gronalger, 
blágronalger og rodalger), hvoraf iser gronalgeslegten Chlorella har veret foretrukket 
som leverandgr af plantemateriale til biokemiske og biofysiske fotosynteseforsgg. 
Om det fysiologiske apparat bag fotosynteseprocessen, om plastideopbygning og 
plastidefarvestoffer, handler det neste afsnits 10 artikler. Klorofyllernes kemi, 
deres fysiske egenskaber, deres dannelse i planterne gennemgás af S. ARONOFF, 
C. S. FRENCH og K. Egre, karotinoiderne har T. W. GoopwIN taget sig af, og 
kloroplaststrukturen omtales af J. B. THoMas. Resten af halvbindet omhandler 
selve fotosynteseprocessen, dens kvanteudbytte, dens kinetik, dens induktion, 
undersggelser over iltdannelsen og kuldioxydoptagelsen og disse faeenomeners sam- 
herighed eller mangel páâ samhgrighed med klorofylfarvestoffernes fluorescens. 
Vigtig lesning er K. A. CLENDENNING'S artikel om Hirr-reaktionen (iltdannelse 
hos belyste, isolerede grgnkorn), og DANIEL 1. ARNON’s om kloroplasten som 
funktionel enhed i fotosynteseprocessen. ARNON har eren af at vere den fgrste, 
der kunne fâ hele fotosynteseprocessen til at forlgbe i cellefri kloroplastprepara- 
tioner (1954). WILHELM SIMONIS’ artikel om lysafhengig fosforylering ber ogsà 
fremheeves tilligemed en artikel om kulstoffets vej under fotosynteseprocessen af 
J. A. BASSHAM og M. CALVIN, hvor forfatterne redeggr for det omfattende arbejde, 
der er foregáet pâ CALVIN’s laboratorium, fgr man fandt frem til mekanismen bag 
fotosyntesens kuldioxydoptagelse. 

Anden del af bind 5 (andet halvbind) begynder med en omtale af fotosyntesens 
mere almindelige fysiologi og gkologi. Artikler af M. G. StÁrLreLT, E. K. GABRI- 
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ELSEN, A. PIRSON og D. Mürrer behandler lysets, temperaturens, mineralneeringens, 
farvestofkoncentrationens og andre säkaldte ydre og indre faktorers indvirkning 
pâ fotosynteseprocessen. D. Mürrer har endvidere bidraget med en artikel om 
fotosyntese og stofproduktion. Om fotosyntese og fotosyntesebetingelser hos plan- 
ter uden specielle geografiske og okologiske betingelser findes der en lang rekke 
interessante artikler, eksempelvis kan nevnes W. TRANQUILLINT's om lysklimaet i 
bevoksninger, O. STOCKER’s om fotosyntese hos steppe- og erkenplanter, A. PIR- 
SON’s om fotosyntese hos planter i Arktis og pâ hoje bjerge og F. GESSNER's om 
fotosyntese hos plankton. 

Den lIysafhengige kuldioxydassimilation hos klorofylfgrende bakterier (som 
ejendommeligt nok ikke regnes med til de gronne planter) omtales 1 en artikel af 
HowARD GEST og MARTIN D. KAMEN. Femte bind slutter med en serie artikler 
om kemosyntetisk kuldioxydassimilation, HorsT ENGEL skriver om nitrifikation, 
W. W. UMBREIT om svovl- og selenbakterier, H. G. SCHLEGEL om jern-, brint- og 
kulbrintebakterier og HELGE LARSEN giver en almindelig oversigt over kemosynte- 
sens problemer. 

Bind 12, om planternes ânding, inklusive geringer og syrestofskifte, er med 
sine godt 2500 sider hândbogens hidtil stoerste bind og markerer i det store side- 
tal den mere end 30 ârs livlige biokemiske aktivitet pà dette forskningsfelt. Bindet 
er delt i to halvbind, begge redigeret af JOHANNES WOLF. 

Redaktgren indleder med en overordentlig detaljeret oversigt pâ over 200 sider, 
i sig selv en velskrevet monografì over bindets indhold, men, som indfgring be- 
tragtet, mâ den siges at skyde langt over mâlet. Det historiske stof behandles af 
MEIRION THOMAS og omtalen af forskningens nuverende stade indledes af G. 
KRroTKOv og HORST ENGEL med artikler om ândingsmaterialet, de organiske og 
uorganiske stoffer, der nedbrydes under ândingen. 1 det forste halvbind, der iseer 
tager sig af biokemien bag ândingsprocesserne, findes der artikler om oxydation- 
reduktions potentialer og deres betydning for brinttransport (E. C. SLATER), om 
fosfaternes betydning for energioverforing (ROBERT S. BANDURSKI) samt en lang 
rekke artikler om enzymer, der griber ind i omsetningerne (K. Hasse, B. J. D. 
Meeuse, H. LUNDEGÄRDH, WOLFGANG FRANKE, BIRGIT VENNESLAND og andre). 
Om sukkerarternes nedbrydning kan nevnes artikler af H. G. ALBAUM, D. MÜLLER 
(to afhandlinger), ALEXANDER JANKE (eddikesyregeering), HUGO HAEHN tf og KARL 
MYRrBÄCK (alkoholgering) og C. H. WERKMAN Oog GEORGE H. NELSON (propion- 
syregering). 

landen del af bind 12 (andet halvbind) indledes der med en kortfattet analyse 
af ândingsomsetningerne (MEIRION THOMAS om respirationskvotienten og DAvID 
P. HACKETT om indvirkningen af hemningsstoffer). Storstedelen af pladsen op- 
tages af artikler af B. HUBER og H. ZIEGLER (vandfaktoren), P. J. SYRETT og H. 
LUNDEGÄRDH (mineralsaltenes indvirkning), DoRoTHY F. FORWARD (temperatur- 
indvirkning), G. RoseNsTock og A. Rrep (indvirkning af synlig strâling), L. J. 
Aupus (vekststofpävirkning). Om ânding hos lavere planter skriver WALTER 
STILES, C. P. WHITTINGHAM, A. QUISPEL. 

Syrestofskiftet hos planterne gennemgâs i artikler af G. E. Foc og J. W. Mirr- 
BANK (alger), S. M. MARTIN (svampe), J. CARLES, V. MOSES og JOHANNES WOLF 
(hejere planter). Bindet afsluttes med en artikel af D. MürreR om kulstoffets 
kredslob. 

Händbogens detaljerede litteraturlister og registre er i alle henseender forbilledlige. 


E. K. GABRIELSEN 
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EGBERT H. WALKER: A Bibliography of Eastern Asiatic Botany. Supplement 1. 552 
s. — Published by the American Institute of Biological Sciences. Washington, 
D. C. 1960. Pris Doll. 18,50. 


Den foreliggende bibliografi omfatter afhandlinger publiceret i tidsrummet 1937 
1958. Det er en statelig bog i kvartformat, nesten lige sà omfangsrig som sin 
forgenger, ELMER D. MERRIL’s og E. H. WALKER'S verk: »A Bibliography of 
Eastern Asiatic Botany«, der udkom i 1938 og indeholdt oplysning om de fore- 
gâende 200 ârs botaniske udforskning af Ostasien. 

Begrebet »Ostasien« er taget i vidtstrakt betydning, idet afhandlinger, som ved- 
rorer Indiens, Centralasiens og Sibiriens flora, ogsâ er citeret i Bibliografien. For 
disse »randomrâders« vedkommende har man dog kun medtaget hovedverkerne. 
For selve Ostasiens vedkommende er derimod alt taget med, som kan tenkes at 
vere af interesse for botanikere, der onsker at studere dette omrâdes planteverden. 

Efter MerriLr’s ded i 1956 blev arbejdet med at samle titler til bibliografien 
viderefgrt af WALKER alene. Han har imidlertid haft sâvel japanske som russiske 
botanikere til at hjelpe sig med at gore bibliografien komplet for de pâgeldende 
landes vedkommende. Pâ grund af de verdenspolitiske forhold har et aktivt sam- 
arbejde med botanikere fra det kommunistiske Kina desverre ikke kunnet reali- 
seres; men man har gjort sit bedste for at afhjelpe denne mangel ved et intensivt 
studium af den kinesiske litteratur, som forefindes i amerikanske biblioteker. I 
hovedverket blev titlerne pâ japanske, kinesiske og koreanske afhandlinger i de 
respektive landes sprog kun anfgrt i engelsk oversettelse. Af hensyn til de gst- 
asiatiske brugere af bibliografien har man i supplementsbindet anfgrt titlerne pá 
de orientalske forfatteres artikler páâ originalsproget og med dettes skrifttegn, for- 
uden at man giver en oversettelse til engelsk af titlen. Den udstrakte anvendelse 
af orientalske skrifttegn har bevirket, at man mâtte lade bogen trykke i Japan. 
Det kunne simpelthen ikke lade sig gore i Amerika. Man fâr et indtryk af verkets 
grundighed, nâr man ser listerne over tidsskrifter, som er citeret (og gennemset 
blad for blad). I den originale bibliografi findes 1200 tidsskriftstitler, og i supple- 
mentsbindet er yderligere 800 tidsskrifter anfgrt ved navn. For en bibliotekar har 
disse omhyggeligt forte tidsskriftsfortegnelser verdi i sig selv, idet mange viden- 
skabelige tidsskrifter skiftede navn flere gange i ârene under og efter anden verdens- 
krig og andre kun forte en degnfluetilverelse. 

I bibliografiens hovedafsnit er afhandlingerne ordnet efter forfatternavn, og der 
gives her fuldstendige bibliografiske oplysninger om hver enkel afhandling og 
tillige en ganske kort karakteristik af dens indhold. Resten af bogen optages af 
forskellige emneregistre, sâvel geografiske som systematiske, ved hjelp af hvilke 
man let finder frem til de afhandlinger, som man har brug for. De systematiske 
registre er for de lavere planters vedkommende ordnet efter klasser, medens de 
for karplanternes vedkommende er ordnet efter familier og yderligere har en 
alfabetisk fortegnelse over de omtalte planteslegter. 

Bibliografien er et uvurderligt hjelpemiddel for alle, som vil give sig af med at 
studere Gstasiens flora. Verket vil fremme samarbejdet mellem gstens og vestens 
botanikere, og man kan sige, at dets skabere derved har ydet deres bidrag til den 
fredelige sameksistens mellem verdens folkeslag. Forhâbentlig vil der ad âre komme 


flere supplementsbind. 
M. SKYTTE CHRISTIANSEN 


6 Bot. Tidsskrift, bd, 57, hft. 1 
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HeiNRicH WALTER & HerMur LierH: Klimadiagramm-Weltatlas, I. 11 karten, 65 
Beiblättern, 46 X62 cm. — Gustav Fischer, Jena 1960. Pris DM 120. 


Forestillingen om realiteten af en lovmessig forbindelse mellem klima og plante- 
veekst har i tidens lob inspireret sâvel botanikere som klimatologer og geografer 
til masse af arbejder med det formâl at finde exakte udtryk herfor. Sâledes ogsá 
WALTER, som han neevner det i indledningen til det her foreliggende verk, der 
igvrigt ikke beskeftiger sig med plantevekst men med klimater udtrykt ved klima- 
diagrammer. Man mindes uvilkârligt RAUNKIeR. Klimadiagrammerne er RAUN- 
KLER’s hydrotermfigurer i moderne signatur-udstyr. 

RAUNKIER fandt i livsformernes statistik et hjelpemiddel til at bestemme plante- 
klimaet, og samtidig et geografisk index for, hvilken kulturform der kunne etableres 
pàá steder, hvorfra meteorologiske mâlinger savnedes. Sádanne steder findes gjen- 
synlig ikke mere; RAUNKIER'S strâlende idé-indsats til trods, kan det neppe undre, 
at termometer og regnmâler i det forlgbne halve ârhundrede har stillet livsform- 
spektrene i skyggen som klimatologisk hjelpemiddel. H. WALTER har taget initia- 
tivet til at fâ samlet alle de foreliggende meteorologiske data, til at fâ disse gjort 
umiddelbart tilgengelige som hjelpemiddel for botanikken og geografien. — 1 den 
foreliggende 1. udsendelse er 1/3 af verden klimatisk kortlagt, illustreret ved ikke 
mindre end 2.715 hydrotermfigurer. 

Efter tidligere forslag af GAUSSEN ekvivalerer i diagrammerne 10° C med 20 mm 
mâánedlig nedbgr. Det humide og det aride klima, eller ârstidsklima, siges da at 
vere illustreret ved de to kurvers indbyrdes forlob. Laveste forlob af nedbors- 
kurven betegner sâledes det aride, laveste forlob af temperaturkurven det humide 
klima. 

Der skelnes mellem 10 klimater: 1) ekvatorial, humid. 2) tropisk, sommerregn. 
3) subtropisk, varmt og arid. 4) mediterran, vinterregn. 5) varmt tempereret, humid. 
6) humid, med kold vinter. 7) arid, med kold vinter. 8) boreal. 9) arktisk. 10) mon- 
tane klimater, indenfor de ovrige omrâder. Disse klimatyper lader sig adskille pà 
grundlag af hydrotermfigurerne. 

Foruden selve klimadiagrammerne fra alle meteorologiske stationer, hvorfra 
mâlinger er tilgengelige, gives tillige kartografiske fremstillinger, klimakort. Her 
er alle mâlestationerne indtegnet samt de omtrentlige granser for omrâder med 
samme klimatype. Et udvalg af indlagte klimadiagrammer i formindsket mâlestok 
gor det een muligt ved et enkelt gjekast at opfatte et plastisk billede af et lands, 
eller en verdensdels, klimatiske forhold. Verkets foreliggende forste trediedel om- 
fatter diagrammer og klimakort over den Iberiske Halvg, Vest-Europa (excl. de 
Britiske Ger), det Nere Osten, Afrika, Forindien og Australien. 

Kort og diagramsamlinger leveres i stort format, 60 X42 cm. Papir og udfgrelse 
er upäklagelig. Men springbindet er temmelig uanvendeligt, det vil hurtigt gde- 
legge kortene, et lost omslag havde veret at foretrekke. 

Verket vil for fremtiden blive et uvurderligt hjelpemiddel for plantegeografien 
sâvel som ogsâ for kulturgeografien og bor ikke savnes pâ noget laboratorium, 
hvis arbejdsomrâde blot tangerer disse discipliner. 


THORV. SORENSEN 
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A. J. EAMES: Morphology of the Angiosperms. — McGraw-Hill Book Comp., inc. 
1961. 518 s., 148 ill. Pris £ 5 4s 6d. 


Professor A. J. EAMES har her skrevet en bog, der pâ dansk kunne have haft titlen 
»Sammenlignende anatomi og morfologi hos de dekfroede«, der er altsá slet ikke 
tale om en beskrivende morfologi og endnu mindre om en morfologisk terminologi. 
EAMES’ bog er en moderne videreforelse af VELENOVvSKY’s »Vergleichende Morpho- 
logie« (1905-1913). Eames beundrer den morfologiske forskningsperiode i midten 
af forrige ârhundrede. Mange af de problemer, man tumlede med dengang, dukker 
forst rigtig op nu igen, hvor de ses i nyt lys. Det fremheves indledningsvis, at de 
dekfreede allerede tidligt i kridtperioden var en stor og kompleks gruppe. Den 
opstod altsâ ikke i kridttiden, men for. Den er velafgrenset fra de nogenfrgede, 
selvom Degeneria har âbne frugtblade under bestovningen og visse nogenfrgede 
(Araucaria) har lukket sine fro inde. Forekomsten af kar kan heller ikke bruges 
som en gennemgâende adskillende karakter, der karakteriserer de dekfroede. Kar 
er opstâet ved videreudvikling af trakeider flere steder i planteriget, sâledes f.eks. 
dvergulvefgdder, padderokker og i Gnetales blandt de nogenfrgede, men ogsâ 
uafhengigt af hinanden indenfor mange dekfrgede rekker. Hos de dekfrgede 
opstod karrene ved omdannelse af trappetrakeider. De kan umuligt afledes fra 
ringporede trakeider som hos nâletreerne. Ligheden mellem karrene hos en grne- 
bregne og den primitive flerfoldsfrugtede Eupomatia fra Australien er sâ stor, at 
det mâ siges at give et sterkt argument for, at de dekfrgede stammer direkte fra 
bregneagtige planter. Sammenlignende kar-anatomi tyder ogsáâ pàá, at urteagtige 
planter skal afledes fra treagtige, endvidere, at de enkimbladede ikke kan afledes 
fra tokimbladede urteagtige grupper. Bogen indledes med 2 smukke billeder af 
blomster hos den omtalte Eupomatia. Den har ligesom Magnolia enlige endestillede 
blomster — hvilket her er en primitiv karakter, hos valmue og tulipan en afledt 
karakter — men den mangler bloster, og mellem stgvblade og frugtblade er der 
indskudt en mengde kronbladagtige staminodier, som dekker henover frugt- 
bladene (gynoeciet) og berer en slags foderhâr, nerings- og saftfyldte legemer 
til glede for besggende biller, der en tid holdes fanget under staminodierne. Bille- 
bestgvning anses nu for den mest primitive type. Fra den afledes andre former for 
insektbestgvning knyttet til produktion af nektar og videre endnu fuglebestgvning, 
vind- og vandbestgvning. Planter med reducerede vindbestgverblomster (rakle- 
treer) er altsá ikke primitive, som man troede for blot ca. 25 âr siden. — Efter et 
kapitel om sammenlignende embryologi afsluttes bogen med en verdifuld gennem- 
gang af de morfologiske forhold hos en rekke af de fylogenetisk set interessanteste 
familier (indenfor Ranales, Dilleniales, Piperales, Casuarinales, Helobiales, Liliales 
og Palmales) og et fylogenetisk overblik, hvori det konkluderes, at vi skal sgge de 
dekfrgedes forfedre blandt permtidens eusporangiate bregner — mâske med 


Glossopteris som mellemled. 
T. W. BOCHER 


ARTHUR CRONQUIST: Introductory Botany. — Harper & Brothers, Publishers, New 
York, 1961. IX +892 pp. 


Denne bog giver under en let tilgengelig form leseren et indtryk af‚ hvor rigt 
facetteret den botaniske videnskab efterhânden er blevet. Bogen omfatter, hvad vi 
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fra gammel tid forstâr ved den almindelige botanik, nemlig anatomi, eytologi, 
morfologi, fysiologi, genetik; dertil hele systemet, omfattende 18 hovedgrupper, de 
fossile indbefattet, nogenlunde ligeligt behandlet, hvorved angiospermerne har fäet 
en relativt begrenset omtale. For hver disciplin, og hver plantegruppe er det histo- 
riske aspekt tilgodeset, ligesom ogsâ de nyeste resultater er indarbejdede. Sâledes 
figurerer virus som en systematisk gruppe jevnsides med bakterierne. Evolutionen, 
ikke alene som teori, men som en for-sig-gâende proces, og dens mekanisme, ind- 
befattet populationsgenetikken, har fäet sit kapitel. 

Forfatteren fremheever i forordet — og det kunne meget vel have stâet som et 
motto for bogen — at fakta uden forklaring er meningslose, men forklaringer uden 
et solidt grundlag af fakta er vanskelige at tilegne og hurtigt glemt. — Axiomet 
om de negne kendsgerningers meningslgshed vil dog neppe vekke udelt bifald 
blandt botanikere, men man mâ indrgmme at forfatterens fastholden af de neevnte 
principper har givet gammelt tort stof nyt liv. Blomstens elementere morfologi 
indledes sâledes med en exposé over efterforskning af blomstringshormoner, belyst 
ved forsgg med fotoperiode, gibberellin, etc. 

De to sidste kapitler, benevnt Plantesociologi og Plantegeografì, er, for anmel- 
deren at se, bogens svageste; de kunne gerne vere samlet i et, for sâ vidt som 
plantegeografien kun giver en — igvrigt velskrevet — fremstilling af N. Amerikas 
vegetationstyper i store trek. Man savner et kapitel om den historisk-floristiske 
plantegeografi. 

Mange af bogens afsnit slutter med et resumé, og alle har henvisning til storre 
samleverker, men udelukkende angelsaksisk litteratur citeres. — Bogen er jo ameri- 
kansk; der er lagt vegt pâ at gore den tiltalende, og det er lykkedes. Ogsá billed- 
stoffet er reklamemessigt udnyttet, kapitlerne indrammes med helsides fotos, af 
almindelige botaniske objekter i overraskende positur eller storrelse: Tingene virker 
nye — og det er ligesom smittet af pà teksten. En charmerende bog. 


THORV. SORENSEN 


JOHAN LANGE: Ordbog over Danmarks Plantenavne. Bd. III. — Udgivet af Det 
Danske Sprog- og Litteraturselskab. E. Munksgaard 1961. 826 s. Pris 95 kr. 


Dette sprogligt-botaniske storverk er hermed fuldt feerdigt til brug. Det afsluttende 
bind indeholder en forkortelsesliste, der samtidig er en righoldig fortegnelse over 
verkets talrige kilder. Personlige meddelere er kun angivet ved navn; en del af de 
mere flittigt brugte kunne mäske nok have fortjent et par yderligere data, men nu 
er det ihvertfald demokratisk! Ogsá de gvrige bibliografiske oplysninger gives i en 
form, der er meget sterkt sammentreengt, men det gâr vel an at finde ud af de fleste. 

Men hovedsagen er naturligvis registeret, der forst for alvor ger det muligt at 
udnytte de to tekstbind. Den kendsgerning at det egentlige register fylder nesten 
800 sider, gar det helt klart, hvilket enormt navnemateriale de to bind indeholder, 
det samlede antal mâ vere meget neer 100.000, hvis anmelderens regnegaver slâr til. 

let tilleg er der suppleret op med en rekke af de navne pâ arktiske planter, 
som jeg tidligere har efterlyst i disse spalter, og endvidere hidsat nogle kommentarer 
om den ligeledes diskuterede bindestregsanvendelse. 

Det er ikke her lykkedes at give en rimelig forklaring pâ, hvorfor botanisk 
praksis er fraveget ved angivelse af botaniske navne. Enkelthed er erstattet med 
vilkärlighed. 1 de anforte eksempler til vilkârlighedens forsvar er Stenmorkel brugt 
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som eksempel pà, at andre kilder heller ikke anvender bindestreg. Det viser vilkâr- 
lighedens fare. Stenmorkel er en slegt med to danske arter, almindeligst er Spiselig 
Stenmorkel (tilsvarende kunne nevnes Klokkemorkel, modsvarende Heette-Mor- 
kel). Pâ dette punkt mâ det fastholdes, at ordbogen har sogt at knesette en uheldig 
og fejlagtig skrivemâde. 
Iovrigt er der kun roser og palmer til forfatter og udgivere. 
MORTEN LANGE 


F. K. SPARROW: Aquatic Phycomycetes, 2. revised edition. — Ann Arbor, University 
of Michigan Press 1960. 1187 s., 91 fig., 1 pl. Pris $ 22.50. 


Bogen om Phykomyceter i vand er udkommet i ny, revideret udgave. Veerkets 
opbygning er uendret fra lste udgave: en almen indledning om fylogeni, forekomst, 
osv., og en systematisk del med en meget grundig beskrivelse af hver orden, med 
slegtsnogler og do. beskrivelser og for de aller fleste slegters vedkommende ogsà 
med artsnggler og — beskrivelser; i virkeligheden en verdensmonografi. Bogen er 
uundverlig pâ ethvert mykologisk institut, idet man her i een bog fâr alle oplys- 
ninger, bragt up-to-date, om systematik, cytologi, fysiologi etc. for de fleste Phyko- 
mycet-grupper. For hydrobiologer mâ verket vere uovertruffet som opslagsbog. 

Foruden en revision indenfor visse grupper er der sket en kraftig udvidelse 
(vegten er forgget med 1 kg!). Store afsnit stâr ueendret fra Iste-udgaven, men 
forfatteren har meget omhyggeligt indarbejdet afsnit med oplysninger fremkommet 
indtil 1955. Litteratur udkommet efter 1955 er som oftest ikke med i teksten, men 
er refereret i form af fodnoter. 1 indledningen finder man et helt nyt afsnit om 
zoosporerne og deres struktur, og en beskrivelse af fem m.h.t. svingtrâde principi- 
elle zoospore-typer, ligesom nyere elektronmikroskop-undersggelser af flagellernes 
opbygning er refereret. Afsnittet om Phykomyceternes forekomst er en del udvidet, 
mest til fordel for marine arter, og et helt nyt afsnit om »Hydrobiological aspects« 
er kommet til. Indenfor isolerings- og dyrkningsmetoder mâ der naturligvis vere 
fremkommet meget nyt indenfor de sidste 20 ár, og navnlig med hensyn til Chytri- 
dineerne og Blastocladia er der sket en betydelig forggelse af stoffet. Forfatteren 
meddeler, at det er let at isolere og dyrke Saprolegniaceer. Man kunne godt onske, 
at der i denne altomfattende bog havde veret ofret 5 linier pâ, hvordan man let 
gjorde det; men der er naturligvis henvisninger til litteratur om emnet. 

Den systematiske del har nogenlunde samme inddeling som tidligere, dog har 
enkelte slegter holdt flyttedag. Artsantallet er udvidet betydeligt, og neglerne er 
naturligvis tilsvarende omarbejdet. Med glede ser man, at Saprolegniaceerne er 
kommet med, dog kun med slegtsbeskrivelser og slegtsnegle. Ordenen Entomoph- 
thorales er nu ogsâ representeret med slegten Ancylistes, der snylter pâ Desmidia- 
ceer. Af andre udvidelser kan nevnes arter af Physoderma og indenfor Pythiaceae 
arter af bâde Pythium og Phytophthora. 

Verts- (eller substrat-) registret, der i Iste udgave var omlgbende, stâr nu to- 
spaltet og er meget mere overskueligt. Ogsá det er betydeligt udvidet. 

En revision mâ i dette tidsskrift beklages dybt: Fotografiet af dr. phil. HENNING 
E. PETERSEN pâ Pl. ler blevet udskiftet med et billede af den ungarske ALADÁR 
SCHERFFEL. Vi var ellers sá stolte af den forste side i »SPARROW&, der var en hyldest 
fra H. E. PETERSEN’s eneste udenlandske elev til sin gamle lerer. Vigtigere er det 
dog, at bogen i en lang rekke tilfeelde kan henvise til forfatterens konkrete studier 
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af dansk materiale, et forhold der geor den serdeles anvendelig her i landet. Meget 
af H. E. PETERSEN’s tradition er faktisk bedst bevaret i denne bog, trods de store 


systematiske omskiftelser. 
Lise HANSEN 


LeoroLp VORREITER: Mikrobiologie des Holzes. Ein Leitfaden. — Technicher Verlag 
Herbert Cram, Berlin 1961. Pris 5,80 DM. 


En hejst chokerende bog pâ 50 sider. Hver side sit chok om ikke flere. Bogens 
formÂâl er at give en oversigt over, hvilke stoffer man ved »mikroanalytiske metoder« 
har fundet i bakterie- eller svampeangrebet tre og som muligvis kan bruges i frem- 
tidens levnedsmiddel- eller foderstofindustri. De fire hovedkapitler handler om 
den mikrobiologiske nedbrydning af hhv. Cellulose, Polyoser, Lignin og Holtzein- 
haltsstoffen. Hvert af disse kapitler er underafdelt efter de nedbrydende planter, 
ordnet systematisk med forskelligt, men galt system i hvert kapitel. 

Penicillium er sâledes i de fleste tilfeelde at treffe blandt Basidiomyceterne, af 
Penicillium-arter neevnes bla. Trichothecium viride og Botrytis cinerea. Ascomyce- 
terne bestâr tilsyneladende kun af imperfekte former, der fortelles dog i et ind- 
ledende kapitel om deres konnede formering, men sâvidt anmelderen forstâr tysk 
syntaks, er det illustreret ved Mucor mucedo. Af bakterier neevnes bl.a. Blastocladia 
pringsheimii. Der er intet kapitel om rigtige Phykomyceter, de der omtales mâ 
sgges under bakterier eller Archimycetes (Karlingia rosea). Blandt poresvampene 
omtales side om side med forskellige oplysninger Polyporus versicolor og Poly- 
stictus versicolor, endvidere optreder der en »Polyporus fomentarius melleus«. Alt 
er forkert, selv lânte figurer er med omhu udstyret med gal mâlestok. For en ordens 
skyld citeres folgende: »Alle Mikroorganismen, die in ihren Organen Farbstoffe 
enthalten oder bilden, sind als aerob anzusprechen«. Der er ingen grund til at tro, 
at den kemiske side af arbejdet er bedre, allerede litteraturlisten viser, at nyere 
litteratur ikke kendes. 

Af ovenstâende fremgâr, at bogens udgivelse i hojeste grad mâ fordommes. 
Forlaget, sâvel som »Der Deutschen Gesellschaft für Holzforschung«, der har 
bekostet trykningsomkostningerne, berer en stor del af ansvaret og burde have 
konsulteret fagfolk, for bogen blev antaget til trykning. At skrive populere boger 
om videnskabelige emner krever lige sâ megen viden som at skrive special-afhand- 
linger, og i sádanne beger ber der netop ikke vere forkerte oplysninger. 


Lise HANSEN 


E. W. SINNoTT: Plant Morphogenesis. - McGraw-Hill Book Comp, inc.1960. 550 s. 
Rigt illustreret. Pris 97 s. 


Professor emeritus i botanik ved Yale University E. SINNOoTT har brugt en del af 
sit otium til at skrive denne verdifulde bog, et af de fgrste forsog pâ en syntese af 
morfogenesen, en gren af botanikken, som nu er ved at vokse sig stor og skyder 
nye skud. Morfogenesen er nok et af de felter, der vil se flest dyrkere i den nerme- 
ste fremtid, for trods sine 550 sider og en omfattende litteraturliste rober SINNOTT's 
verk tilfulde, at vor viden om de faktorer, der bestemmer en plantes form og 
anatomiske bygning stadig er meget sporadisk. Efter et indledende kapitel om 
vekst og meristemer falger et kapitel, hvori forfatteren inddeler de morfogenetiske 
feenomener i emner som f.eks. korrelation, polaritet, symmetri, differentiation og 
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regeneration. Slutkapitlet handler om faktorer, der indvirker pâ formdannelsen 
(eks. lys, temperatur, vekststoffer) og ender med et afsnit om selve hovedpro- 
blemet — plantens »organisation«. Det siges her, at forklaringen pâ en organismes 
form og organisation, d.v.s. den indbyrdes afhengighed af dens forskellige dele, 
snarere mâ soges i den protoplasmatiske struktur end i en serlig — specifik-kemisk 
opbygning. 1 protoplasmaets bygning ser vi jo allerede fundamentale morfogene- 
tiske feenomener som polaritet, spiralstruktur og symmetri. Det fremheves, at 
selvom vi kender strukturen af nukleinsyrer og mener at forstâ, hvorledes gener 
formeres og virker, er vi langt fra at kunne forstà en organismes selv-regulerende 
organisation. Forst nâr dette mâl er nâet, kan vi sige, at vi ved, hvad liv beror pâ. 


T. W. BOCHER 


KARL F. ZIMMERMANN: Praktische Pflanzenzüchtung für Studierende, Techniker und 
Züchter. — 42 fig., VIII, 231 s. Gustav Fischer, Jena 1961. Pris 18,30 DM. 


Bogens tydelige adresse er for studerende ved Landbohgjskolen med gnske om 
fremtidig uddannelse indenfor forsogsvesen og planteforedling og burde have 
veret anmeldt i en publikation tilknyttet lereanstalten. 

Bogen er skrevet for landbrugsstuderende, men har stort set samme gyldighed 
for de andre studieretninger. Som sâdan giver bogen en yderst verdifuld orientering, 
som under de hidtidige forhold har veret kort eller mangelfuldt behandlet. 

Efter gennemlesning fristes man til at kalde bogen en programerklering pâ 
bred basis —— — men et er sikkert og velggrende, at forfatteren har dybe rgdder i 
praktisk planteforedling og de tilsvarende teoretiske muligheder. Heri ligger bogens 
storste styrke, idet problemerne underkastes en serdeles negtern vurdering, som 
netop indenfor forsggs- og foredlingsarbejdet er afggrende for et evt. resultat. 
Bemerkelsesverdigt er et kort afsnit med klar afvisning af LyYsENKO’s teorier. En 
gnskeomtale af uddannelsen og genopbygningen af et foredlingsinstitut kan kun 
fra dansk side mgdes med et dybt — suk! Et stgrre afsnit giver orientering om alle 
nuverende institutioners arbejdsmáâl, personel m.m. 


Bogen er skrevet i et klart, letforstâeligt sprog. 
OLAV OLSEN 


GERHARD LERCH: Untersuchungen über Wurzelkallose. — Botanische Studien ud- 
givet af W. TROLL & H. VON GUTTENBERG. Hefte 11. — Gustav Fischer, Jena 
1960. 5 tekstfig., 11 tavler, 111 s. Pris 24,70 DM (heftet). 


En serdeles omhyggelig undersggelse af kallose i rodens epidermis og rodhârene 
hos 102 karplantearter samt i rhizoider hos en del mosser og bregneforkim. Kallo- 
sens forekomst analyseres ved hjelp af en oplgsning af resorcinblât, ved fluoro- 
kromering med anilinblât samt behandling med Schweitzers reagens, der ikke 
oplgser kallose. Kallosen i rgdder optreder som kompakte vegpâlejringer eller i 
rodhâr som hette- eller halvkugleformede opfyldninger i spidserne. Kallosen kan 
vere mere resistent overfor Schweitzers reagens end sirgrskallose, i andre tilfgelde 
delvis oplgselig, hvilket tyder pá, at den da forekommer i en sol- eller gelagtig 
tilstand diffust fordelt mellem andre vegstoffer. Kallose hos hvede dannes kun i 
rodhâr, der vokser, og fremkommer efter pludselige endringer i milieuet. Stigning 
i brintionkoncentration fremkalder sâledes kalloseaflejringer pá rodhârenes lengde- 
vegge. Ogsâ sterke koncentrationer af B-indolyleddikesyre fremkalder kallosekap- 
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per, derimod har temperaturendringer under 30° C ingen virkning. Kallose er et 
polysakkarid, som aflejres, nâr en chokagtig forstyrrelse indtreeder i cellens stof- 
skifte og dermed i celleveggens udbygning. Kallosedannelse er ikke udtryk for 
nogen fysiologisk funktion, har neppe nogen nyttevirkning for planten, men er 
sikkert et ledsagende feenomen ved processer i celler, der ikke er normale eller 


fuldt funktionsdygtige. 
T. W. BOCHER 


H. MoriscH: Anatomie der Pflanze, 7de udgave nybearbejdet af KARL HÖFLER. — 
Gustav Fischer, Jena 1961. 172 s., 185 tekstfig. Pris 14,20 DM (indbundet). 


MotiscH’ bog, hvis forste udgave kom i 1920, er som han selv skriver, en »Büch- 
lein«. Den giver planteanatomiens grundelementer. 1 den nye udgave har KARL 
HÖFLER indarbejdet resultater, der skyldes opfindelsen af elektronmikroskopet, 
sâledes en del om finstruktur af cytoplasma, plastider, mitokondrier og celleveggen. 
Bogens billeder er klare og gode, dog er mitose- og meiosebillederne for gammel- 
dags. Et billede af et diplotenstadium kaldes zygoten. Hverken diploten eller 
diakinese omtales, og noget sâ vigtigt som chiasmadannelse forbigás i tavshed. 
Som anatomi betragtet er bogen ensidigt fysiologisk orienteret, egner sig sâledes 
som lerebog i planteanatomi for biokemikere. Karakteristisk er f.eks., at man 
under »hudvev« behandler epidermis, hâr, emergenser samt kork, ja, selv felloderm. 


T. W. BOCHER 


H. F. LINSKENS und L. STANGE: Praktikum der Papierchromatographie, Anleitung 
zu Übungen in der papierchromatographischen Untersuchung pflanzlicher In- 
haltsstoffe. — Springer-Verlag, 27 fig., 51 sider, 8°. 1961. Pris: 9,80 DM. 


H. F. LINSKENS, nu professor og chef for det botaniske institut ved Nijmegens 
universitet, har gjort sit navn bekendt ved redaktion af og medforfatterskab til 
den fortrinlige monografì »Papierchromatographie in der Botanik« af hvilken den 
anden udvidede udgave udkom 1959 (anmeldt i dette tidsskrift vol. 55 side 353). 
Som et verdifuldt supplement eller kompendium til denne bog har han i sam- 
arbejde med L. STANGE (Köln’s universitet) udsendt en ovelsesvejledning i papir- 
kromatografiens kunst. Den er delt op i 12 ovelser. Hver af disse begynder med 
en grundig gennemgang af den metode, der skal anvendes, ledsaget af smukke, 
instruktive figurer. Der sluttes med opgaver til studenten og en kort litteraturliste. 
Den lille bogs spendvidde belyses bedst ved titlerne: 1) Adskillelsesprocessen, 
2) Eendimensionalt kromatogram, papirtilskeringen og temperaturens betydning, 
kvantitativ bestemmelse af aminosyrer. 3) Todimensionalt kromatogram med 
sammenligningssubstanser. 4) Rundfilterteknik, sukker. 5) Fotogramteknik, nuk- 
leinsyrer. 6) Ekstraktion og hydrolyse (undersogelse af bagergeer). 7) Bioautografi, 
dobbelt kromatografi, vekststoffer. 8) Fluorescensundersogelser, lichensyrer. 9) 
Farvestofadskillelser (hos kloroplast og cellesaft). 10) Agarpladetest, antibiotika. 
11) Alkaloider. 12) Autoradiografi. Det mâ bemerkes, at elektroforesen ikke om- 
tales. Den der praktisk gennemarbejder bogen, fâr leert de vigtigste variations- 
muligheder inden for papirkromatografien samt afprovet de vigtigste grupper af 
stoffer. For den, der savner mod til at gà i lag med LiINSKENs monografì, er denne 
bog et godt kompendium. 


E. BiLLE HANSEN 
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